Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



t.jt 



IL^^giSSi 




LANE ^^EDICAL LIBRARY 

STANFOh-'--.MI>/ MFD rtTR 

AUG 3 1 1994 



STANFORD. CA SV.'O.' 



|L^1^S!1@ 



/"/ 




-i-z ^rs^* 



STUDIES IN THE MEDICINE 
OF ANCIENT INDIA 



PART I 

OSTEOLOGY OR THE BONES OF THE 

HUMAN BODY 

BY 

A. F. RUDOLF HOERNLE, CLE. 

Ph.D. (Tubingen)^ Hon. M.A. (Oxford), 
late principal, calcutta madrasa 



• 



*'•*■•- u » «i ■• .".'•', 



« 



■> • J 



OXFORD 

AT THE CLARENDON PRESS 

1907 



HENRY FROWDE, M.A. 

PUBLI8HXR TO THE UNIVEBSITT OF OXFORD 

LONDON, EDINBURGH 

NEW TOBK AND TORONTO 






• • • 






• • • 

• • • 



I "5 o*] 



PREFACE 

OuB knowledge of the Medicine known to the ancient 
Indians is at present extremely limited. I was made pain- 
fully aware of this fact in the course of preparing my edition 
of the two old Indian medical tracts preserved in the well- 
known Bower Manuscript of the fifth century a.d. The 
exigencies of that edition led me to a closer study of Indian 
Medicine, and the present treatise on its osteological doctrines 
is one of the firstfruits of that study. 

Probably it will come as a surprise to many, as it did to 
myself, to discover the amount of anatomical knowledge which 
is disclosed in the works of the earliest medical writers of India. 
Its extent and accuracy are surprising, when we allow for 
their early age — probably the sixth century before Christ — 
and their peculiar methods of definition. In these circum- 
stances the interesting question of the relation of the Medicine 
of the Indians to that of the Greeks naturally suggests itself. 
The possibility, at least, of a dependence of either on the 
other cannot well be denied, when we know as an historical 
fact that two Greek physicians, Ktesias, about 400 b. c, and 
Mf^^asthenes about 300 B.G., visited, or resided in, Northern 
India. 

No satisfactory knowledge of human anatomy can be 
attained without recourse to human dissection. Of the 
practice of such dissection in ancient India we have direct 
proof in the medical compendium of Sulruta, and it is 
indirectly confirmed by the statements of Charaka. It is 
worthy of note, however, that in the writings of neither of 
these two oldest Indian medical writers is there any indi- 
cation of the practice of animal dissection.^ Whatever 

^ The only mention of an animal subject is in connexion with 
training in surgery. Thus 'puncturing* is to be practised by the 
medical pupil 'on the veins of dead animals and on the stalks of 
the water-lily'; similarly, 'extracting/ on the pulp of various kinds 
of fruit and ' on the teeth of dead animals '. 
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iv PREFACE 

knowledge of the structure of the human body they possessed 
would seem to have been derived by them from the dissection 
of human subjects. And, whether or not cases of such dissec- 
tion were frequent, their surprising proficiency in osteology 
argues a considerable familiarity with the bones of the human 
body. As to the Greeks there is indubitable evidence that an 
extensive practice of human dissection, on dead, and even 
on living subjects, prevailed in the Alexandrian schools of 
Herophilos and Erasistratos in the earlier part of the third 
century B.C. But their knowledge of anatomy appears in 
some particulars, such as the nervous and vascular systems, so 
much in advance of that of the early Indians, that, if there 
was any borrowing on the part of the latter from the Greeks, 
it must have taken place at a very much earlier period, in the 
time of Hippokrates and his immediate followers — that is to 
say, in the second half of the fifth century b. o. 

This conclusion is confirmed by the chronological indi- 
cations, no doubt more or less vague, given to us by the 
Indian tradition which places the earliest Indian medical 
schools of Atreya and Sulruta at some time in the sixth 
century b. c, a date supported by the Vedas. This being so, and 
considering that we have no direct evidence of the practice 
of human dissection in the Hippokratic school, but know of 
the visit, about 400 B.C., of Ktesias to India, the alternative 
conclusion of a dependence of Greek anatomy on that of 
India cannot be simply put aside. On the other hand, there 
is some indirect evidence that the Hippokratics were not 
entirely unfamiliar with human dissection ^ ; and once admit- 
ting the practice of such dissection among both the early 
Greeks and the early Indians, the general similarity of 
standard in their knowledge of human anatomy may well be 
conceived without the hypothesis of an interdependence. In 
order to be able to verify a dependence of either upon the 
other, we requii'e the evidence of agreement in points which 
are both peouHar and essential in the respective systems. It 

^ On this and other points touching Greek anatomy, see Dr. 
Puschmann's History of Medical Education, 



PREFACE V 

is, in part at least, with this object that the present essay on 
the osteology of the ancient Indians has been prepared. It 
presents the Indian side of the evidence with respect to that 
particular department of anatomy. The Greek side of it yet 
remains to be exhibited ; and in the absence of it, as well as 
of my competence for the task, I have entirely abstained 
from complicating my subject with references to any ancient 
osteology other than Indian, lest the presentment of the 
latter should be unduly biased. 

I am tempted^ however, to offer one or two passing obser- 
vations. No summary of osteological doctrine, such as we 
find in the writings of Charaka and Sulruta, appears to exist 
in any of the known works of the earlier Greek medical 
schools. If this is the case — and I am writing under correc- 
tion — it greatly adds to the difficulty of making any satisfac- 
tory comparison. There exists, however, a somewhat similar 
osteological summary in the Talmud (see the Note, p. viii) ; 
and as the Talmudic anatomy is admittedly based on the 
anatomy of the Greeks, the summary in question may perhaps 
be taken to reflect the contemporary Greek doctrine on the 
subject. It is ascribed to the first century A.D.; but certain 
points in it, such as the inclusion of ' processes * and cartilages 
to make up its total of 248 bones, seem to point to its being 
rather a survival of the system of the Hippokratic school. 
In any case, however, in its method and details of classification 
it differs materially from the Indian ; and if it may be taken 
in any way as a representative of Greek doctrine, it is difficult 
to believe in any connexion of the latter with the Indian. In 
this connexion a statement of Celsus, who is a fair exponent 
of the Greek osteology of the first century B.C., may be 
noted. Referring to the carpus and tarsus, he says that they 
' consist of many minute bones, the number of which is un- 
certain', but that they present *the appearance of a single, 
interiorly concave, bone ' ; and with reference to the fingers 
and toes, he says that ' from the five metacarpals the digits 
take their origin, each consisting of three bones of similar 
configuration ' (beginning of Book VIII). In the latter numera- 
tion of fifteen oints in the hands and feet, Greek osteology 
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agrees with the Talmudic and Indian. As to the carpus and 
tarsus, the two views of ' a number of small bones ' and of ' a 
single bone ' are also found in the Indian osteological sum- 
maries of Susruta and Charaka respectively ; the Talmudic 
summary implies a reckoning of eight small bones. 

Another object of the present treatise is to vindicate the 
true form of the osteological summaries of Charaka and 
Sui$ruta. The former is at present in imminent peril of total 
displacement and oblivion in favour of a wejl-meant but very 
ill-considered substitute, to which the otherwise meritorious 
first edition of Charaka^s Compendium by Gangadhar has given 
general cuiTency. But in this matter Indian medical history 
is only repeating itself. For, many centuries ago, the same 
misfortune overtook the osteological summary of Sulruta, the 
true form of which is now totally lost from all manuscripts 
owing to its supersession by a falsified substitute which gained 
general acceptance through the great authority, apparently, of 
Vagbhata I, who once held a position in India somewhat 
analogous to that of Galen in the mediaeval medicine of the 
West. At a very early period in the history of Indian 
Medicine, owing to the ascendancy of Neo-brahmanism, which 
abhorred all contact with the dead, the practice and knowledge 
of anatomy very rapidly declined, and concurrently anatomical 
manuscript texts fell into great disorder. Attempts were 
made from time to time to restore and edit such corrupt texts ; 
but divorced from and uncontrolled by practical knowledge 
of anatomy, they could not but prove unsatisfactory. The 
earliest example of such an attempt which has survived is 
what I have called the Non-medical Version of the summary 
of the osteological system of Atreya, which may be refeiTcd to 
the middle of the fourth century A. D. A more conspicuous 
example is the falsification of Sui^ruta's osteological summary, 
under the authority of Vagbhata I, probably in the early part 
of the seventh century a. d. 

The latest example is presented in Gangadhai*'s invention, not 
quite thirty years ago, of what professes to be the osteological 
summary of Charaka. In this last-mentioned case, owing to 
the modernity of the substitute, it is not difficult, by an appeal 
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to the consensus of still existing manuscripts, to expose and 
prove its baselessness. But that remedy is not available in 
the case of the osteological summary of Sui^ruta, the genuine 
form of which has now disappeared from all available manu- 
scripts, and can be recovered only by a laborious application 
of textual criticism combined with an appeal to practical 
anatomy. But what has occurred in the case of the osteolo- 
gical summaries may have happened also to other parts of the 
ancient Indian texts concerned with anatomy and surgery. 
These texts require careful scrutiny before they can be trust- 
fully accepted and cited as evidence. The present dissertation 
is offered as a first example of such an investigation. Of its 
success I must leave others to judge, only hoping that it may 
induce more competent hands than mine to take up and 
continue the inquiry. 



It only remains for me to offer my cordial thanks to the 
scholars who have given me their help in various ways : to 
Dr. W. Osier, Begins Professor of Medicine, who gave his 
valuable support to the publication of my monograph by the 
Delegates of the University Press ; to Dr. Arthur Thomson, 
Professor of Human Anatomy, who most kindly gave me the 
benefit of his skilled judgement on several difficult points ; 
to Dr. P. Cprdier, of the French Colonial Medical Service, to 
whose letters and publications I owe several useful hints ; 
but especially to Dr. J. Jolly, Professor of Sanskrit and 
Comparative Philology in the University of Wiirzburg, and 
Dr. Hamilton Osgood, of Boston, formerly Lecturer at Jefferson 
College, Philadelphia, U.S.A.,^ who both did me the favour 
of carefully reading the whole of my manuscript, and supply- 
ing me with some valuable corrections and suggestions in the 
Text-critical and Anatomical Sections respectively. My thanks 
are due also to the authorities of the India Office for their 
liberality in granting a subvention towards the cost of publica- 
tion. For most of the illustrations in the Text I am indebted 

^ His lamented death occurred on the 1 0th July, 1907, while these 
pages were passing through the Press. 
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to the skilful hand of my son. A few of them are borrowed, 

by permission, from Professor A. Thomson's Handbook of 

AnaioTTiy for Art Students. The execution of the whole is 

another example of the well-known high standard of the work 

of the Clarendon Press. 

A. F. R. H. 
Oxford : July, 1907. 



NOTE 

The Talmudic osteological sammary, referred to on p. v, is given 
in the Jewish Encyclopediay s.v. Anatomy, as follows : 

' The Eabbis declared that there were 248 members (bones) in 
the human body ; namely, 40 in the tarsal region and the foot 
(30 + 10 « 40); 2 in the leg (the tibia and fibula); 6 in the knee 
(including the head of the femur and the epiphyses of the tibia and 
fibula) ; 3 in the pelvis (ilium, ischium, and pubes) ; 1 1 ribs (the 
12th rib, owing to its diminutive size, was not counted); 30 in the 
hand (the carpal bones and the phalanges) ; 2 in the forearm (radius 
and ulna) ; 2 in the elbow (the olecranon and the head of the 
i*adius) ; 1 in the arm (humerus) ; 4 in the shoulder (clavicle, 
scapula, caracoid process, and acromion) — which makes 101 for 
each side, or 202 for both ; 1 8 vertebrae ; 9 in the head (cranium 
and face) ; 8 in the neck (7 vertebral, and the os hyoides) ; 5 around 
the openings [sic] of the body (cartilaginous bones) ; and 6 in the 
key of the heart (the sternum).' (Oh. I. 8.) 

The identifications within brackets appear to be those of the writer 
of the article on Anatomy. Dr. Bergel, in his Studien vher die 
naturwissenschaftlichen Kermtnisse der Tcdmudisten, hesitatingly 
identifies the last two items as genitals and cardiac appendices 
{Herza/nhang, appendix auricularis 1). The identifications that I 
would suggest may be seen from the subjoined tabular statement. 

The Talmudic osteology does not, like the Indian, divide the 
body into three, but into two parts ; namely, (1) the trunk, inclusive 
of the four extremities, and (2) the neck and head. The trunk, 
again, is divided, (1) sagittally, into the two sides, right and left ; 
and (2) coronally, into the back and the front. Hence arises the 
subjoined scheme: 
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I. Tbunk and 


EXTBEMITIES. 


A. The Two Sides 




1. Lower Limb 




a, phalanges 


. 15. 


5. metatarsals . 


. 6 


c. tarsals 


8 -40 (foot, tarsals) 


d. malleoli 


. 2 


e. unidentified . 


. lo' 


/. leg (tibia, fibula) . 


. 2 (leg) 


g, patella 


• M 


A. inner and outer tuberosities . 4 


- 6 (knee) 


i. femur .... 


1 




k. ilium .... 


. r 




/. ischium 


. 1 


• 3 (pelvis) 


m.pubes .... 


. li 




2. Middle 




ribs .... 


. 1 1 (ribs) 


3. Upper Limb 




a. scapula .... 


. 1\ 


5. clavicle 


. 1 


c. acromion process • 


- /• 4 (shoulder) 


d. caracoid process 


. L 


e. humerus 


1 (humerus) 


/. olecranon process . 


ll 

. 2 (elbow) 


g, capitellum of humerus . 


A. radius and ulna 


2 (forearm) 


t. styloid processes . 


. 2\ 


k. carpals 


. 8 




Z. metacarpals . 


5 


^ 30 (hand) 


m. phalanges 


. 16- 


Total . 


. 101x2 = 202 


6. Back, or spinal column (exc. 


cervix) 


a. dorsal vertebrae 


. 12 




b. lumbar vertebrae . 


. 5 


18 (vertebrae) 


c. sacrum, coccyx 


. 1 




C. Front, or breast 




a. sternum and 


J 6 (key of heart) 


b. costal cartilages 


Total of Trunk and Extiemities 


226 



NOTE 



Brought forward 



226 



II. Head and Neck. 

A. Head 

1. Cranium 
a. frontal bones 
h, parietal bones 

c. occipital bone . . ^ f ^ (head) 

d. temporal bones 

e. malar bones • 

2. Openings 
a. mouth (maxillaries) 
6. ear (pinna) . 
c. nose (cartilage) 

B. Neck 

a. vertebrae 

b. windpipe 

Total of Head and Neck . "22" 



21 

2 

1 



5 (openings) 



[j 8 (neck) 



Grand total of Skeleton 



248 
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STUDIES IN THE MEDICINE OF 

ANCIENT INDIA 

PAKT I 
THE BONES OF THE HUMAN BODY 

SECTION I 

INTRODUCTION: MEDICAL SCHOOLS, CHRONOLOGY 

§ 1. Explanation of Terms : Medical Authors, and 

their Works 

1. The theory of the Ancient Indians regarding the skeleton, 
or the bony frame of the human body, has been transmitted to 
us in three different systems. These are the systems of Atreya, 
SuiSnita, and VSgbhata. 

2. Atreya, the Physician. Atreya was not so much a surgeon 
as a physician. He is said to have had six pupils ; and his 
teaching of medicine is said to have been committed to writing 
by all six in the form of a Samhitd, or Compendium. It may, 
therefore, antecedently, be expected that we shall find their six 
medical compendia to agree in all essential points. At present, 
however, no more than two of them are known to us. These 
are the Compendia of Agnive^a and Bheda (or Bhela). 

3. Charaia and Dridhabala, As to the latter, the Bheda 
Sarkhitd, we know, at present, of the existence of but a 
single manuscript (§ 12). The former, tho AgniveSa Sarhhitdy 
has had a changeful history. In its original form it has 
not survived, though it appears to have still existed in 
the eleventh century when the commentator Chakrapani- 
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2 INTRODUCTION [§ 1 

datta (§ 2, cl, 11) quotes it.* At pi'esent it exists only in 
a redaction undertaken^ at a much later date, by a Kashmir 
physician^ called Charaka. He^ however, appears never to have 
completed it. Possibly death may have intervened. In any 
case, the concluding portion of the redaction, about one-third 
of the whole work, was supplied, several centuries aff)erwards, 
by another Kashmir physician Dridhabala, the son of the 
physician Kapilabala. The entire compendium consists of eight 
sections (stAdfia), The portion contributed by Dridhabala 
comprises, as we know from the same Chakrapanidatta,^ the 
last seventeen chapters of the sixth, and the whole of the 
seventh and eighth sections. In the preparation of this portion, 
Dridhabala, as he himself informs us,^ utilized a large number 
of existing treatises. Among these may have been Agnivesa's 
original Compendium, but his main sources, as a comparison of 
their respective works shows, appear to have been the Astdhga 
Samgraha^ or Summary of Medicine, of Vagbhata I, and the 
Niddna, or Pathology, of Madhava. But Dridhabala did not 
limit himself to his complementa.ry task : he also revised the 
portion written by Charaka himself. He was, as he himself 
informs us in a passage at the end of the eighth section,^ a 
native of a settlement {pura\ called Panchanada, i. e. five-stream- 
land. In India the confluence of streams is apt to be treated 
as a sacred place of pilgrimage {tlrtha)\ and there are there 
several such places called Panchanada. Anciently one of them 
appears to have existed in Kashmir, near the confluence of the 
rivers Jhelam {VUastd) and Sindhu. Its place is indicated by 
the modern village of Pantzinor (lit. five channels), which lies 
close to what was the original site of that confluence, before its 
removal to its present site, in the latter half of the ninth 

^ e. g. in his glosses on the Treatment of Fever {Jvara-cikitsita), 
Tubingen MS., No. 463, fol. 356 a, 1. 1. 

« im,, fol. 634 6. 

' See Caraka Samhitd, ed. Jivananda Vidyasagara (1896), p. 827. 

* The passage is omitted in Jivananda's edition of 1877, apparently 
by some accident. It is given in the edition of 1896, p. 930, ver. 78 ; 
aho in the edition of Gangadhar, p. j90, as well as in the edition of 
the two Sen, p. 1 055. Its genuineness is attested by Chakrapanidatta's 
commentary, Tubingen MS., No. 463, fol. 639 a, 1. 2. 
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centpiy, in the reign of King Ayantivarman. It is this Kash- 
miriau Panchanada, which probahly was the home of Dridhahala,^ 
The early commentators of the eleventh and thirteenth centuries 
(e. g. Chakrapanidatta and Yijaya Bakshita) often refer to a Kash* 
mirian Recension {KdSmlra pdtha) when commenting on passages 
of the earlier portion of the Compendium, i.e. the portion 
written by Charaka himself.^ The probability is that in all 
these cases the reference is to Dridhabala's Revision of 
Charaka's work; for in references to the concluding portion 
of the Compendium, Dridhabala, as a rule, is quoted by name 
a9 its author.^ It seems clear from their method of quotation 
that the medical writers of that period were fully aware of the 
exact share which Dridhabala had in Charaka's redaction of 
Agnive&k's original Compendium. At a still earlier period, 
Madhava, when he quotes Charaka's redaction in his Niddna^ 
ox Pathology, shows no acquaintance with the revised version 
of it made by Dridhabala. At the present day the latter's share 

^ See Dr. Steiii's Translation of the Rajatarahginly ch, iv, 248, v, 
66 ff.; also his account of the removal of the confluence, vol. ii, pp. 239 ff., 
419 ff. The usual identification of Panchanada with the Panjab is 
untenable; for Dridhabala clearly indicates a locality {j^ra), not 
a country, as his home. Dr. Cordier, in his Rioentes J)ic<nuverte8y 
identifies it with * Panjpur an nord d'Attock, Panjab ', on the authority, 
as he has informed me privately (letter of January 13, 1905), of * au 
Indian NSgri map lithographed in Benares ' and of ' the Indian Post- 
Office Guide'. I am afraid he has been misled by his authorities. 
Dr. Stein, whom I asked to verify on the spot, writes to me (letter of 
March 1, 1905) that there is no Panjpur in the region of Attock, nor 
in ' the latest edition of the Indian Postal Guide '. There is, however, 
an isolated ridge known as Paujpir, or ' Hill of the Five Pirs ', in the 
Yusufzai Plain, NNW. of Attock, a Muhammadan place of pilgrimage. 
This appears to have caused the confusion ; but between Panjpir and 
Panchanadapur there can obviously be no connexion. See also my 
article on Hhe Authorship of the Charaka Saihhita' in the Archiv 
fiir die Geschichte der Medizirij 1907, 

^ e.g. Chakrapanidatta, on Jvara-cikitsita, in Jiv. ed. (1896), 
pp. 455, 456 ; or Ttibingen MS., No. 463, fol. 348 a, 1. 7 and fol. 348 6, 
1. 2. Also Vijaya Bakshita, on idem^ Jiv. ed., pp. 453-4, in Madhu- 
kosa, Jlv« ed., p. 29 ; also on Ariai-ctkitsita, Jiv. ed., p. 549 (or ed. 
1877, p. 574), in ifadhtikosa, p. 71 ; again on Yak8ma'Ctkit9it(if 
Jiv. ed., p. 522, in Madhukofa, p. 95. 

' e. g. by Chakrap&nidatta, in Sutm Sthdna, ed. Harinath Visarad, 
p. 123, Also by Vijaya Bakshita, in MadhvJcoaa, Jiv. ed., pp. 84, 120. 
124, 147, 152, 162, 179, 180. 

B 2 
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in the redaction of Ctuurmks is pmcticaQj foigotten in India, and 
the whole work is there known simplj as Chaiaka's Compendium 
(Caraka Samiita). In the present dissertation it will always 
(nnless otherwise specified) be referred to under that name. For 
all practical purposes it may be understood iJiat Charaka's 
Compendium represents Atreya's system of medicine, as handed 
down by his pupil Agnire&i. At all erents, this is certain in 
respect of the passages relating to the bones of the human body. 
For these passages are contained within that pration of the 
Compendium which is the production of Charaka himself; and 
the existence as early as the sixth century B.C., of the osteological 
system contained in them, is guaranteed by references to it in 
the Satapatha BrdAmaijta, a Vedic work of that age (§ 42). 

4. Versions cf AtreyJs Syttein. Qi Atreya's theory of the 
skeleton, then, we possess two versions: one by Agniye&t, 
contained in Charaka's Compendium, the other by Bheda 
(or Bhela), contained in Bheda's Compendium. In the pre- 
sent dissertations these two versions will be spoken of as the 
'Medical Version' of Atreya's theory. There exists, how- 
ever, also another version of that theory, which has been 
handed down in the ancient Law-book of Yajnavalkya 
{J[ajnavalkya Dharmaidstra)^ and three other non-medical works 
(§ 14). This version, in the following pages, will be referred to 
as the ' Non-medical Version '. By this term, unless otherwise 
specified, Yajnavalkya's Law-book must always be understood, as 
being the most reliable source of that version. It will be shown 
subsequently (§ 24) that there is some good reason for believing 
that this Non-medical Version really represents a third medical 
version of Atreya's theory, going back to another pupil of 
Atreya, different from Agnive^ and Bheda, but whose name 
is no longer known. 

5. Suiruta^ the Surgeon. In contrast with Atreya, the physician, 
Su^ruta was a surgeon. While the former professed general medi- 
cine {Ayurveda^ or the Science of life), the latter made surgery 
(l^alya) his special study. Suiruta, likewise, wrote a Compendium 
[SamAitd) of General Medicine (Ayurveda), but, agreeably with his 
profession, its main concern was with surgical matters. It thus 
treats of some subjects, such as surgical instruments, which are 
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not noticed at all in the Compendium of Chaiaka.^ Moreover, 
it omits all mention of some diseases in the treatment of which 
surgery, at that time, did not enter. For this reason, from the 
point of view of general medicine, SoiSrata's Compendium, of 
course^ had the appearance of incompleteness. Hence after some 
time (§ 2, cl. 5), an anonymous writer composed a Supplement 
(Uttara-tafUra) which treated of all the subjects unnoticed by 
Susruta. Among the latter were even subjects belonging to 
minor surgery (Sdldija), which circumstance shows that, for 
example, the surgical treatment of some eye-diseases (as cataract, 
&C.) was still unknown in the time of SuiSruta. At the present 
day the whole work, inclusive of the Supplement, is known 
simply as Su&ruta's Compendium {SuSruta Samhitd)^ and in the 
present dissertation (unless otherwise specified) it will be quoted 
under that name. In order to distinguish, however, Su^ta 
the Supplementor, or Sui^ruta 11^ irom the original Su&ruta, 
the latter is sometimes designated by Indian commentators 
' Su&mta the elder ' {vrddha Sutruta). For our present purpose 
it is important to notice that the passages relating to the bones 
of the human body occur in the original work of Susruta the 
elder. At the same time, it is quite possible that the Supple- 
mentor, in addition to his proper task, may have subjected the 
original portion of the compendium to some amount of revision. 
But from indications in the before-mentioned 6atapatha Brahma^ 
(§ 42), it is not probable that this occurred in the case of the 
passages in question. 

^ Susruta devotes two whole chapters (the seventh and eighth of 
the Sutra Sthama) to the description of surgical instnunents, and one 
whole chapter (the twenty-fifth) to the principles of surgical operation. 
Charaka appears to wpeak of surgical operations in two places of his 
Compendium. The operation of laparotomy is described in the Cikitsita 
Sihdnoy ch. xviii, verses 179 ff. (Jiv. ed., p. 653); and an operation 
for the extraction of a dead foetus is briefly mentioned in a clause of 
the Saa^a Sthdna, ch. viii, § 64 (p. 364). In neither of these cases, 
however, is any surgical instrument named. Moreover, chapter xviii 
(on Udara) was not written by Charaka at all, but by Dridhabala, who 
extracted his information from Suiruta's Compendium {Cik. Sth,, xiv, 
pp. 454-5), where the appropriate instrument {vnhimuieha, a kind of 
trocar) is named ; and the clause in chapter viii is probably a similar 
interpolation of the same Dridhabala. 
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6. Tdghkala I. YigbhaU knew botii CompoHiia, of Chankai 
and of Sa^mta. He rrfcfs to botih tiicse medicml writers 
by name, and quotes^ or at least ntilmg, their works. In his 
time Charaka's Compendiam was still ineom^ete, but SoBnita's 
Compendiam had aLreadj recciTed its Si^plement* This is 
particiilariy diown by Yigbhata's treatment of the diseases of 
the eye, whidi are dealt with in Snsnita s Si^ilement, while 
in Charaka's incomplete woik they are not described at alL 
Yagbhata wrote a Compcndiom on General Medkane, whidi, 
on the model of the Supplemented Compendinm of Snanita, 
he dirided into six sections {Mama)} and to which he gave 
the name of Summary of the Octopartite Science (Aftdm^ 
Sam^roAa).^ The name indicates Yigbhata's object. It was 
to gather np into a harmonioos whde the m<»e or leas con- 
flicting medical systems current in his time, especially those 
contained in the C<Hnpaidia o( Charaka and Snsnita. In 
pursuance of this object he introdnced, especialh' with refer- 
ence to the diseasRS of the eye, many modifications in the classi- 
fication and nomendatnre which had hitherto been accepted 
in medicine. It also led him to the adoption of compranises — 
by no means always saccesBfbl — of which, as the present 
dissertation will show, his exposition of the skeleton presents 
a conspicaoos example. 

7. Vdgbhafa II. On the basis of Yagbhata's Summary a much 
later namesake of his, whom I shall designate Yagbhata II, 
wrote a new work, in the name of which a return is made to the 

' The concluding section is called UUara Sthdna in Yagbhata's 
Summary, but UUara Tcmtra in Suiruta's Compendiam. The latter 
consists of five Sthdna and an UUarartofnira^ while the former is 
made up of six Sthcma. The difference in the nomenclature is 
rignificant. Soiruta's original work consisted of only five sections 
(dhana), to which, at a later date, a supplementary treatise {tarUra) 
was added. On the other hand, the dirision into six sections (dhana), 
inclmdre of the supplementary treatise, was first devised by Yagbha^ 
for his own work. 

* Indian Medicine is divided into eight branches: (1) Internal 
Medicine (Ka/ya CikUsa); (2) Major Sargery {Satya); (3) Minor 
Surgery (SlSUdki/a) ; (4) Daemonology {BhtUa-vidya) ; (5) Toxicology- 
{Vifa); (6) TonicB {RoMi/ana); (7) Aphrodisiacs { Fr«a) ; (8) Paedo- 
♦rophy (Rvmara-hhrtya). 
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older usage, hj calling it the Compendiam of the Essence of the 
Octopartite Science {Astdkga Hrdaga Samkita). With reference 
to him the author of the Summary (Samgraha) is sometimes 
called, by Indian commentators^ Yagbhaia the elder {trddha 
Vdgbhata), 

$ 2. Chronology 

1. It wiU miturally be expected that some information 
should be given r^^arding the chronology of the works and their 
authors mentioned in the preceding paragraph. Unfortunately 
there still exists very great incertitude with respect to their 
absolute, and to some extent even to their relative, dates. 
On a future occasion I hope to enter more fully into the 
discussion of the chronological question : for our present purpose 
the following statement wiU suffice. 

2. Origin of Medicine. According to the Indian medical tra- 
dition the knowledge of medicine had a twofold origin. On the 
one hand, it was delivered by the god Indra to the sage Bhara- 
dvaja, and by him to Atreya : on the other, it descended &om 
Indra to Dhanvantari (also called Divod&sa,and Kasiraja), and from 
him to Susruta. This tradition traces medicine from a mythical, 
through a semi-mythical, to an historical beginning. It may be 
taken to mean that Atreya, the physician, and Susruta, the sur- 
geon, were understood to be the first founders, in their respective 
departments, of medicine as a science. Before them there existed 
only what may be called medicine men, who practised medicine 
as a witchcraft, and the source of whose knowledge was claimed 
to be supernatural. 

8. Atreya and Sn4ruta. According to another, non-medical, 
line of Indian tradition, preserved in the Buddhist Jdtakas^ or 
Folklore, there existed in India in the age of Buddha two great 
universities, or seats of learning, in which ' all sciences ' (sMa- 
^ippdni, or sarva-iilpdni)^ including medicine, were taught by 
' professors of world-wide renown ' {disd-pdmoiiia dcariya, or diid- 
prdmukhya dcdrya). These two universities were KdM^ or Benares, 
in the East, and the still more &mous TaksaSild^ or Taxila (on the 
Jhelam river) in the West. In the latter university, in the time 
of Buddha or shortly before it, the leading Professor of Medicine 
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was Atreya.^ He, accordingly, should have flomished at some 
time in the sixth centory b. c. As one of the names of SuiSmta's 
teacher is Ka&raja, which literally means King of Ea£l^ he may 
not unreasonably be referred to the university of Kan, or Benares. 
This would place the origin of surgery, as a science, in the East 
of India. As a matter of iact, the origin, at least of ophthalmic 
surgery, is uniformly placed by Indian tradition in the eastern 
province of Bihar, being credited to Nemi, the ' lord of Videha ' 
(or Tirhut). B^^arding the date of Susruta we have the 
following indications. He must have been acquainted with the 
doctrines of Atreya. With reference, for example, to the bones 
of the human body^ he introduces bis own exposition with a 
remark pointing out the di£Ference between Atreya's system and 
his own in respect of the total number of the bones (see § 27). 
This proves that Susruta cannot have been anterior to Atreya. 
On the other hand, there are indications in the Satapatha 
Brdhmanay a secondary Yedic work, that the author of it was 
acquainted with the doctrines of Susruta (see §§ 42, 56, 60, 61). 
The exact date of that work is not known, but it is with good 
reason referred to the sixth century B.C. (see § 42). The pro- 
bability, therefore, appears to be that Susruta was a rather 
younger contemporary of Atreya, or, let us say, a contemporary 
of Atreya's pupil Agnive&t. 

4. The Aiharva Veda,. As bearing on the very early date of 
both Atreya and Susruta, we have a rather significant piece of 
evidence in the Atha/rva Veda. That work, in its tenth book, con- 
tains a hymn on the creation of man (see § 43), in which the 
several parts of the skeleton are carefully and orderly enumerated 
in striking agreement more especially with the system of Atreya 
as contained in Charaka's Compendium.^ The date of the Aiharva 
Veda is not exactly known, but it belongs to the most ancient, 
or primary Vedic, literature of India. It cannot be placed later 

' The fiamous physician Jivaka, a contemporary of Buddha, is stated 
to have studied medicine in the Taxila University, under Atreya 
(see Eockhill's Life of Buddha, pp.65, 96). 

^ There are numerous other passages of a similar character in the 
Aiharva Veda, The whole evidence is reviewed by me in the Jowmal 
of the RaycH Asiatic Society for 1906, p. 915 ff., and for 1907, p. 1 ff. 
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than the sixth oentniy B.c.y because references to it are foond in 
secondaiy Vedic works, such as the Slo^apatha Brdkmama above 
referred to. The larger portion of it (Books I-XM[II), indeed, 
admittedly belongs to a much earlier period, possibly as early 
as aboat 1000 b. c. ; and the hymn in question is included in 
this older portion. Moreover, within that portion it belongs to 
a division (Books VIII-XII) which bears a distinctly hieiatic 
character. It thus takes us back to that prehistoric, or semi- 
mythical age of the ' medicine men ' who combined the 
functions of priest and physician. This period, as already 
stated (clause 2), Indian tradition represents by the name of 
Bharadvaja, and to him it actually ascribes the authorship of 
one of the hymns (the twelfth of the tenth book) of that hieratic 
division.^ 

5. Charaka and Nagdrfuna. According to a Buddhist tradi- 
tion ^ Charaka was the trusted physician of the celebrated ' Indo- 
scythian' King Kanishka* Unfortunately the date of Kanishka 
himself is still in dispute, opinions var}dng from the first century 
B. c. to the third century a. d.' The preponderance of evidence 
appears to me in &vour of Kanishka's reigning in the middle 
of the second century, eirea 125-150 a. d. There exists an 
Indian medical tradition which assigns the revised and supple- 
mented edition of Su&ruta's original work to Nagarjuna.^ If he 
should be the well-known Buddhist patriarch of that name who 
is said to have been a contemporary of King Kanishka, his dat<e 
would practically coincide with that of Charaka. Accordingly 
the original Compendia of Agniveia and Su^ta would have 
been revised and re-edited at much the same time. 



^ On the date of the AHwrva Veda, see pp. cxl-olxi in Professor 
Lanman's edition of Whitney's Translation of the Aiharva Veda 
Samhttd ; also Professor Macdoneirs Sanskrit Literature^ pp. 185-201. 

' Discovered by Professor Sjlvain Levi, Indian Antiquary ^ vol. xxxii, 
p. 382 ; Vienna Oriental Journal, vol. xi, p. 164. 

' See V. A. Smith, Early History of India, pp. 225-G ; Dr. Fleet, 
in Journal of the Royal Asiatic Society, 1906, p. 979 ff. ; Mr. D. B. 
Bhandarkar, in Jou/mal of tlie Boinbay Branch of the Royal Asiatic 
Society, vol. xx, p. 269 ff. 

* See Dallana's Commentary to Su^ruta's Compendium (ed. 
Jivananda), p. 2 ; also Dr. CorcHer's Recentes Decouvertes, pp. 12, 13. 
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6. Vdghhata the Elder, Regarding the relation of Vagbhata I 
to Charaka and Sui^rata the elder, his posteriority is proved by his 
referring to both these writers by name, and sometimes even quot- 
ing their actual words.^ His relation to SuSmta II, the Sapple- 
mentor, is less certain. So fiu* as known to me. he never actually 
quotes &om him ; still his Summary {Samgrdhd) presents nu- 
merous indications of a decided posteriority. His treatment, e. g. 
of the diseases of the eye, though in its general lines agreeing 
with that of the Supplementor, yet in its more artificial and 
scholastic method of classification — Vagbhata I counting ninety- 
four diseases against the seventy-six in the Supplementor's 
more natural system — suggests his posteriority to Su^ta II. 
The place assigned to Vagbhata I by later Indian Medicine, 
in its traditional series of the three men, Charaka, Sui^ruta, 
Vagbhata, makes in the same direction ; for there can be no 
doubt that, in that series, the term Su^ruta refers to the 
Supplemented Compendium which is now known under Sui^ruta's 
name. If Susruta II is rightly placed in the second century 
A. D., as a contemporary of Charaka, Vagbhata I is, of course, also 
posterior to him. Indeed, there is good reason for placing Vag- 
bhata I as late as the early seventh century a. d. The Buddhist 
pilgrim, Itsing^ who resided ten years in the Nalanda monastery 
(in Bihar), from about 675-685 a.d., states in his Record of 
Buddhist Practices that the ' eight arts (i. e. branches of medicine, 
ante^ footnote 2, p. 6) formerly existed in eight books, but lately 
a man epitomized them, and made them into one bundle (or 
book) ', and he adds that 'all physicians in the five parts of 
India (i. e. the whole of India) practise according to his book \^ 
Seeing that Vagbhata I 's Compendium bears that precise name 
of * Epitome (or Summary, Samgraha) of the Octopartite Science ', 
the conclusion seems warranted that Itsing was referring to 
that Summary. If so, Vagbhata I cannot have preceded Itsing 
by any very long interval of time ; nor may the interval be 

* By name, e.g. in Samgraha^ Bombay ed., vol. i, p. 246; vol. ii, 
p. 421. Again quoted from Charaka, ihid,^ vol. i, pp. 20, 93 ; vol. ii, 
pp. 212, 213, et jpcusim; from Susruta I, ibid,, vol. i, pp. 109, 121, 
177, 247; vol. ii, p. 303, et pcissim, 

^ See Professor Takakusu's Translation, p. 128; also Journal 
Royal Asiatic Soc., 1907, p. 413 if. 
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made too short, because time was neoessaiy for the diffiision of 
the Summary as a standard work ' throughont India '• Accord* 
ingly Yagbhata I may be placed early in the seventh centoiy, 
or about 625 a. d. This estimate of his date is supported by 
certain structural features of his Summary, which are explained 
in §§ 38-40. It is, further, in agreement with the progressive 
decadence in the knowledge and practice of anatomy and 
surgery, which is apparent in the medical writings subsequent 
to the time of Suiruta IL One of the results of the present 
dissertation is to bring out the contrast between the treatment 
of the bones of the human body in the hands of Su&ruta and 
Yagbhata I. While that of the former exhibits a remarkable 
familiarity with the structure of the skeleton, the latter's 
treatment of the subject is so replete with inconsistencies and 
incongruities as to show that in the time of Yagbhata I practical 
anatomy had fidlen into disuse. At a still later time, in the 
Compendium of Yagbhata II, the information about the skeleton 
is limited to the bare statement that the total number of bones 
is 360.^ Again, the surgical treatment of certain diseases of the 
eye, such as cataract, which occupies a considerable space in the 
Supplement (Uttara Tantra) of Susruta II, is much less pro- 
minent in the Summary (fiaihgraha) of Yagbhata I, while in 
the subsequent writings of Madhava, Dridhabala, and Yagbhata 
II it is altogether ignored. The dates of the latter three 
authors &11 somewhere, at no great intervals, in the period from 
the 7th-9th centuries a.d.; and facts, such as those just men- 
tioned, indicate the place of Yagbhata I to be intermediate, 
yet much nearer to them than to Susruta II, and thus tend 
to confirm the assignment of the former to the early seventh 
century a. d. 

7. Mddhavay Dridhabala^ and Vdgbhata II. With regard 
to the chronological position of the three authors, Madhava, 
Dridhabala, and Yagbhata II, two points are quite certain. 
In the first place, all three are posterior to Yagbhata I. 
This, to start with, is a necessary inference from their atti- 
tude, as above explained (clause 6), towards anatomy. But 

* Contaiued in half a verse, Asidnga Hrdaya^ Sccnra Sthdna, ch. iii, 
ver. 16 a (let ed., vol. i, p. 648). 
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there is positive proof. Madhava cites Vagbhata I by name, 
and also quotes from him anonymously.^ Dfidhahala, though 
he does not name Vagbhata I as his authority, quotes &om him 
very frequently.^ Also his total of ninety-six diseases of the 
eye is based on Vagbhata I's total of ninety-four (see p. 18). 
As to Vagbhata II, according to his own statement,^ his Com- 
pendium (Asfdn^a Hrdaya Samhita) is based on the Summary 
{Astdnffa Samgraha) of Vagbhata I, and reproduces it copiously. 
In the second place, all three are anterior to Chakrapanidatta, 
whose date is about 1060 a. d. The latter names Dridhabala, 
and expressly specifies the extent of his contribution to Charaka's 
Compendium.^ He also frequently quotes Dridhabala as the 
author of the last section (SiddAi Sthdna) of that Compendium.^ 
As to Vagbhata II, quotations from him, by name, are very 
numerous in Chakrapanidatta's Commentary on Charaka^s Com- 
pendium.^ Madhava's anteriority to Chakrapanidatta necessarily 
follows from the &ct of his preceding (see p. 13) both Dridhabala 



^ By name, in Siddhayogay i, 27, cf. Samgraha^ vol. ii, p. 1, 1. 8. 
Quoted, iniV^t(ia7ki(ed. Jiv.), ii, 22, 23,cf.^Siam^raAa, voLi, p.266, 11. 2-5. 

' Caraka Samhita (ed. Jiv., 1896), Cikitsita Sthdna, xvi, ver. 31, 
p. 624, cf. Samgrahoj vol. ii,p. 26, 11. 7, 8 ; ihid., xvi, verses 53 ff., p. 626, 
cf. Samgraha, vol. ii, p. 27, 11. 8 ff.; ibid., xvi, ver. 64 b, p. 627, cf. 
Samgrcdia, vol.ii, p. 2 7, 1. 19 ; ibid,, xvi, verses 76 ff., p. 628, cf. Samgraha, 
vol. ii, p. 28, 11. 2 Off.; ibid,, xvi, ver. 97, p. 638, cf. Samgraha, vol. ii, 
p. 108, 11. 15 ff. ; e^ jpaasim, 

' See Asfdnga Hrdaya, Uttara Sthdna, ch. 40, ver. 82 (1st ed., 
vol. ii, p. 826). 

* See Chakrapanidatta's Commentary, in Tubingen MS., no. 463, 
fol. 534 b. 

^ e.g. Chakrapanidatta's Commentary (ed. Yisarad), p. 123, 11. 18, 19, 
cf. Caraka Samhita (ed. Jiv., 1896), Siddhi Sthdna, vi, ver. 3, p. 887; 
ibid,, p. 238, 11. 15, 16, cf. Siddhi Sthdmi, vi, ver. 19, p. 888. 

• e.g. in Visarad's edition, p. 15, 11. 17, 18, d, Astdnga Hrdaya, 
Sutra Sthdna, ch. i, ver. 3 (Ist ed., vol. i, p. 6) ; ibid., p. 124, 11. 12, 13, 
cf. Asf. Hrd., ibid,, ch. xiii, ver. 33 (vol. i, p. 282) ; ibid., p. 250, 11. 22, 23, 
cf. Ast. Hrd., Niddna Sthdna, ch. x, ver. 21 (vol. i, p. 772). — As 
Y&gbhata II so extensively reproduces the text of Vagbhata I, it is 
important to note that in this, as well as in the preceding footnotes 
cpncemiug M&dhava and Dridhabala, only such passages have been 
selected as evidence as are found only in the Samgraha of Yagbha|a I, 
or in the Samldtd of Vagbhata II, according as the case in hand 
required. 
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and Yi^bhata IL Tliese three medical aatiMnsi aoeoidiiigfy, 
miirt hare th^ ]daee somewhere between the sermth and 
derenth eentoiies a. n. 

8. MMdkaxa, Coming now to the chrondogical place of Ma- 
dha^a, Diidhafaala^ and Vigbha^ 11, lektiTely to (»e another — 
a point stin inTidved in modi obscurity — the trend of the avail- 
able evidence appean to make for the following po6ition& In the 
fint ]^ace : Midhava is anterior to Dridhabala, Tliere are two 
frets which seon to be ccmclnaive on this point. One conc^ns 
the ennmeratum of the diseases of the eye. Sufrnta II, giving 
a detailed list, ooants seventjr-six sach diseases, while YagUiata I, 
recasting the list (tf Sofrnta H, makes ont a total of ninety-fimr. 
Madhava, who elects to abide by Snsnita ITs method of 
coonting, nevertheless increases the total to seventy-eight-^^ by 
adding two diseases of the eyelashes. Vagbhata II simply 
adopts the list of Vagbhata L Dridhabala, attempting a com- 
promise, states the total to be ninety-six.^ He does not explain 
how he arrived at that total, nor, indeed, does he give any 
details at all, but simply refers the cnrioos on the subject to 
other medical aathorities. In these circumstances it may be 

^ The memorial verses, as commonly printed in Midhava's Nidana^ 
griving a total of seventy-six, are spurious and ^Bdse. Jiv&nanda's 
edition gives them at the end (p. 347), but Udoy Chand Dutt's edition 
at the beginning (p. 220) of the chapters on the diseases of the eye. 
Moreover, they do not agree with Hadhava's own text ; for they omit 
the two diseases of the eyelashes (^xubma-ibpa and jxiibma-iala), 
mentioned by Madhava at the end of the last of those chapters (Jiv., 
p. 347, verses 22, 23 ; U.G. Dutt, p. 236). Adding these two diseases, 
the total becomes seventy-eight. The various systems of enumerating 
the diseases of the. eye adopted by Susruta II, Vagbhata I, M&dhava, 
and Dridhabala respectively, are very complicated. It is impossible, 
in the present case, to state more Ihan the simple facts. In a sub- 
sequent dissertation on the diseases of the eye I hope to have an 
opportunity of explaining the details. 

' In Caraka SamkUd, CUcUsita Sthcma, oh. xxvi, ver. 222 (Jiv., p. 761). 
The edition published by the two Sens reads seventy-six (p. 884, 1. 4) ; 
but this is a mere reprint from Gan^dhar's Berhampore edition 
(p. 676), for which there is no known manuscript authority. It appears 
to be an * emendation ' of Gangadhar himself. All existing MSS. read 
ninety-six ; e. g. Tubingen MSS., No. 458, fol. 632 a, 1. 2 ; and 
No. 459, fol. 2166, 1. 5 ; India Office MSS.. No. 335, fol. 419 6, 1. 1, 
and No. 369, fol. 153a, 1. 7 ; Deccan College MS., No. 925, fol. 334 o, 1. 6. 
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concluded that Dridhabala obtained his total of ninety-six by 
adopting Vagbhata I*s total of ninety-four (which con*esponds 
to Sui^ta II's total of seventy-six) and adding to it the two 
new diseases set up by Madhava. It thus follows that Madhava 
is anterior to Dridhabala. The second &ct concerns the so-called 
Kashmir Recension (Kdhitra'pdtAa) of Charaka's Compendium. 
Vijaya BaSsishita, in his commentary (called Madhukosa) on 
Madhava's Pathology {Niddna\ notices several passages, cited by 
M&dhava from Charaka's Compendium^ where the Kashmir 
Recension differs from the Recension quoted by Madhava. The 
inference is that Madhava cites the passages as written by 
Charaka himself ; that the Kashmir Recension was not known 
to him, and that, in fact, that Recension was not yet in exist- 
ence, Seeing that the Kashmir Recension was the work of the 
Kashmir physician Dridhabala (§ 1), it follows that Dridhabala 
is posterior to Madhava. No doubt every link in this chain 
of inference possesses no more than probable force; still, the 
cumulative effect of the two arguments is to raise the presump- 
tion that, as a fact, Madhava is anterior to Dridhabala.^ 

9, Dridhaiala. In the second place, Dridhabala is anterior to 
Vagbhata II. The latter, in one of the concluding verses of his 
Compendium,^ refers to the very insuflScient character of the infor- 
mation on the diseases of the eye tp be found in Charaka's Com- 
pendium as compared with that given in SuiSruta's Compendium. 
Seeing that that information is contained in one of Dridhabala's 
complementary chapters,® Vagbhata's remark proves that he was 

^ It is true that the commentator Vijaya Rakshita (c. 1240 A. d.), 
in an explanatory statement on Nidmw. (ed. Jiv., p. 147), xxii, 5, 11. 1, 2 
:;= CaroUca Samhitd, Cikitdta Sthdna^ xxviii, ver. 24 (Jiv., p. 773), 
apparently implies the posteriority of Madhava to Dridhahala. But 
it should be observed that the object of Vijaya Rakshita is not to 
make a chronological, but an exegetical statement. The chronological 
implication may not have been intended by him, even assuming that 
in the thirteenth century the exact chronological relation of Madhava to 
Dridhabala was still within the knowledge of medical writers. 

" See Asfdhga Hrdaya, Uttara JStMna, ch. xl, ver. 83; in the 1st 
ed., vol. ii, p. 826. 

^ Viz. the twenty-sixth chapter on Trimarmiya, in the Caraka 
Sarnhitdy Gikitsita Sihana^ verses 221-56 (Jiv. ed., 1896, pp. 761-4). 
The fact that Vagbhata II simply speaks of Charaka's Compendium 
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acquainted with Dridbabala's completion of Charaka's Com- 
pendium. Moreover, VSgbhata II not infrequently revises the 
versified form in which prose passages had been quoted by Dri- 
dhabala from the Summary {Samgraha) of Vagbhata I.^ Lastly, it 
may be noted that Arunadatta, in his commentary on Vagbhata 
II's Compendium, expressly refers to Dridhabala's edition of 
the Compendium of Charaka as the source of one of the verses 
of Vagbh|i,ta 11.^ This last point is particularly effective. The 
verse in question occurs in the introductory portion of the nine- 
teenth chapter of Charaka's Compendium on the Treatment of 
Chronic Diarrhoea ^ (§ 99, cl. 2). In that portion Dridhabala 
summarizes in versified form the prose account of the subject in 
the Anatomical Section of the Summary of Vagbhata I.^ That 
it is really a summary of Vagbhata I's account is obvious from 
the fact that his terms and phrases are as far as possible retained 
by Dridhabala. VSgbhata II still further summarizes the sum- 
mary of Dridhabala ; and that his doubly summarized account is 
really based on the latter, but not on Vfigbhata I, is shown by 
the &ct that it contains none of the terms and phrases of the 
latter, but retains intact three of the verses (among them the 



without any reference to Dridhabala's authorship of the chapter in 
question creates no difficulty. As observed in § 1, the whole work, 
inclusive of Dridhabala's complement, came to be known simply as 
Charaka's Compendium; and it is not at all uncommon to find 
Dridhabala quoted as 'Charaka'; e.g. by Vijaya Rakshita in his 
Madhukosa (Jiv., 1901), pp. 159, 161, 163. 

^ e. g. the prose direction in Samgraha, Cikitsita Sthmia, ch. xvii 
(vol. ii, p. 99, 1, 23), is expressed by Dridhabala in a single verse 
(Caraka Samhitd, Ctk.y xviii, ver. 85 a ; Jiv., p. 646), while Vagbhata IT 
gives it in two verses (AsfdngaHrdaj/a, Cik., xv, verses 96 fc, 97a, in let 
ed., vol. ii, p. 285). Other examples are : Vagbhata II in Cikitsita, xv, 
verses 61 6-63 (vol. ii, p. 279) and verses 91 6, 92 (vol. ii, p. 284), com- 
pared with Dridhabala, in Cik., xviii, verses 67 6-69 (Jiv., pp. 644-5) and 
verses 80, 81 (Jiv., p. 645), and with Vagbhata I's prose in Cik., xvii 
(voL ii, p. 98, 11. 9-12, and p. 99, 11. 21-23). ' 

* See Astanga Hrdaya (1st ed.), vol. i, p. 571, 1. 19. The verse in 
question is 62 6, 63 a, in the third chapter of the Sarlra StJidna, 

' See Cikitsita Sthdna, Grahani-roga, xix, ver. 14, in Jiv. ed., 1896, 

p. 656. 

* See A§tonga SoThgralia, Sdrira Sthana, ch. vi, in the Bombay ed., 
vol. i, pp. 230 ff. 
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verse in question) of Dridhabala.^ This state of things was 
evidently realized by Aronadatta, for, as already stated, he 
expressly mentions Dridhabala as the source of Vagbhata II. 

10. Their BtUe^, The evidence of Arabic sources points to 
the seventh or eighth century for Madhava, and that of Tibetan 
and other sources to the eighth or ninth century for Vagbhata 11.^ 
According to the evidence, already explained, Dpdhabala takes 
his place intermediately between Madhava and Vagbhata II. 
Accordingly it is probable that all these three medical writers 
come in the period from the seventh to the ninth century, at no 
very great interval from one another. In any case none of 
them can be later than c. 1060 a. d., the date of Chakrapanidatta. 

11. CommmtatoTS and their Bates. Of early commentators 
on the Compendia of Charaka and SuSruta, and on the Summary 
of Vagbhata I, whose works have come down to us, the following 
may be mentioned. 

On Charaka's Compendium we have Chakrapanidatta's Com- 
mentary, called Caraka Tdtparya Tlkd (i. e. Explanation of 
Charaka's Meaning) or Ayurveda Ihpikd (i. a Light on General 
Medicine). Its author is known to have lived about 1060 a. d. 

On Susruta's Compendium we have Dallana's commentary, 
called Nibandha Samgraha^ or Summary of Commentaries. The 
earliest known quotations of this work are by Hemadri and 
Vachaspati,' who lived about 1260 a. d. ; and as Dallana himself 
quotes Chakrapanidatta, he should be placed in the twelfth 
century. He frequently quotes also a commentary (panjiid or 
candrikd) by Gayadasa (or simply Gayin), called Nydya Candrikd, 
or Seasoned Elucidation. Gayadasa, therefore, cannot be placed 
later than the eleventh century, and he may have been a 
contemporary of Chakrapanidatta, seeing that neither appears 
to quote from the other.* 

* Namely, verses 59, 60, 62 in Asfdnga ffrdaya, S^rira Sthana 
ch. ill (1st ed., vol. i, pp. 566, 667, 569). 

' For details and authorities see Professor Jolly's Indian Medicine, 
§§ 5, 6, pp. 7-9. 

' According to information by letter (October 30, 1904) from 
Dr. P. Cordier. 

* See Professor Jolly in the Journal of the German Oriental Society, 
vol. Iviii, p. 114 fF.; and Dr. P. Cordier's Ricentes D^ouvertes, p. 15. 
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On the Compendium of Vagbhata II we have a commentary 

by Aninadatta, called Sarvdnga Sundari (i.e. Excellent in all 

Branches of Medicine).* On the Pathology {Niddna) of Madhava 

there exists a commentary, called Madhukosa (i. e. Receptacle 

of Honey), the joint work of Vijaya Rakshita and his pupil 

iSrikanthadatta, and another by V&chaspati, called Afania 

Darpam (i. e. Mirror of Diseases). The latter, as he himself 

states (in yei*se 4 of his Introduction), consulted the Madhukosa 

for the purpose of writing his own commentary, and Vijaya 

Rakshita controverts a certain doctrine of Arunadatta regarding 

the structure of the eye.^ Vachaspati further states (in verse 5 

of his Introduction) that his father Pramoda was chief physician 

at the court of 'Mahamada Hammira', that is, of the Amir 

Muizzuddin Muhammad (the celebrated Muhamed Ghori) who 

reigned in Delhi from 1193 to 1205 a. d. Moreover, Vijaya 

Rakshita quotes Gunakara who wrote the Toffaratnamdld in 

1239 A. D.* Accordingly we obtain the following approximate 

dates: 

Arunadatta, about 1220 a. d. 

Vijaya Rakshita, about 1240 A. D. 

Vachaspati, about 1260 a. d. 

12. Bkdskara BAaffa and BAava Miira. To a slightly 
earlier date than that of Chakrapanidatta belongs a medical 
author, Bhaskara Bhatta. He appears to have lived about 
1000 A. D.* He wrote a tract on Anatomy, called mrlra 
Padminl (i. e. Lotus among Works on Anatomy). The state- 

For further information on the commentaries on Su^ruta's Compendium, 
see my Article in the Journal of the Royal Asiatic Society of London 
for 1906, p. 283. 

^ The title makes a pun : it also means ' a woman beautiful in all 
her Hmbs'. 

' It concerns the true position of the so-called hahya pa(ala or 
outer cover of the eyeball, i. e. the cornea plus aqueous humour. 
See Aftdnga Hrdaya, Uttara Sthana, oh. xii, ver. 1 (in Ist ed., 
vol. ii, p. 516). 

» Information by letter (October 30, 1904) from Dr. P. Cordier. 
The quotation occurs in the Madhukosa on Niddna^ v, 7 (Jiv., p. 68). 
On the date of Gunakara, see Peterson's Report ^ 1886-92, p. xxvi. 

* See JEpigraphia Indica, vol. i, p. 340. The Sarlra Padminl was 
brought to notice by Dr. P. Cordier in his Recentes Dicotwertea, p. 30. 

BOSBITLB C 
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ments on the skeleton, contained in this treatise, reproduce 
the doctrine of Suiiruta, as modified by Vagbhata I (see § 36). 

A very much later author, who also reproduces Susruta*s 
doctrine on the skeleton, and who will be mentioned occasion- 
ally in the following pages, is Bhava Misra. He lived in the 
sixteenth century, and wrote a voluminous compilation, of no 
originality, from previous medical writings, under the name of 
Bhava PrakdSa (i. e. Manifestation of the Truth). 



SECTION II 

TEXT-CRITICAL. THE RECORDS 

A. The System of Atreya-Charaka 

§ 3. Chxiraka's Statement^ and its Recensions 

The Medical Version of Atareya's system of the bones 
of the human body, as handed down by Charaka, is con- 
tained in the beginning of the seventh chapter {adhydya) 
of the fourth or Anatomical Section [Bdrlra Sthdna) of his 
Compendium. 

There exist two recensions of Charaka's statement. One is 
contained in the edition of the Compendium which was printed 
by Jivfinanda Vidyasagara in Calcutta in 1877, where it is found 
on page 370, lines 5-19. The other occurs in Gangadhar's 
edition, page 186, lines 11-22, printed in Berhampore, 1879 
{Bahrampura^ samvat 1936). These two recensions differ so 
widely from each other that it is necessary to inquire into 
their respective authorities. 

The recension of JivSLnanda has the following witnesses in its 
favour. In the first place, it has the support of all accessible 
manuscripts. I have been able to examine the following nine : 

1. The two Tubingen University MSS., M. a. I. 458 and 459 
(Cat., Nos. 141, 142). They come from Benares, whence they 
were procured by myself for the late Professor von Roth in 
1873. The original MS. from which No. 142 was copied is 
dated in samvat 1778, i. e. 1721 a. d. 

2. The two India Office MSS., Nos. 335 and 881 (Cat., Nos. 
2637 and 2640), originally belonging to the Colebrooke Collec- 
tion, and therefore probably from Calcutta. No. 2640 is dated 
1 806 A. D. 

c % 
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3. The two Deccan College MSS., No. 368 (Bhandarkar's 
Report of 1882-3) and No. 925 (Kathavate's Report of 1891-5) ; 
from Western India ; dates unknown.^ 

4. Two Kashmir MSS., in ^arada characters. One, No. 3266 
(p. 182 of Dr. Stein's Catalogue), belongs to the Jammu Libraiy, 
and was excerpted for me through Dr. Stein's kind inter- 
mediation. The excerpt from the other I owe to the kindness 
of Dr. P. Cordier (see his Recentes Decauvertes^ p. 9). The dates 
of these two MSS. are unknown ; but as both are written on 
paper they must be comparatively modem. 

5. The Alwar Palace Library MS., No. 1624, an excerpt from 
which was transmitted to me by the kindness of Major P. T. A. 
Spence, the British Political Agent. 

It should be observed that these nine MSS. come from widely 
separated Indian localities. They are, therefore, independent 
witnesses — a fact which enhances their testimony. 

In the second place, the recension of Jivananda has the support of 
the oldest existing commentary of Chakrapanidatta {e, 1060 a.d.). 
A considerable number of names of more or less ancient glossators 
or commentators is known, for a list of which Dr. P. Cordier's 
Recentes BScouvertes^ pp. 10, 11, may be consulted. But the 
commentary of Chakrapanidatta is the only one that now 
survives, and even of it, manuscripts are extremely rare, and 
all are incomplete. I was able to consult the Tiibingen 
University MS., M. a. I. 463 (Cat., No. 146). It fortunately 
contains Chakrapanidatta's glosses on Charaka's statement in 
question. These glosses are based entirely on the recension which 
is printed in Jivananda's edition, and while they refer to various 
interpretations of it, they give no indication whatsoever of the 
existence of a recension even faintly resembling that of 
Gangddhar's edition. 

In the third place, the recension of Jivananda has the support 
of the Medical Version of Atreya's system as handed down by 
Bheda (or Bhela), as well as of the Non-medical Version of that 
system as preserved in Yajnavalkya's Law-book and other non- 
medical works (see § 14). Seeing that all three versions — the 

^ The loan of these two MSS. I owe to the kindness of Professor 
K. P. Pathak, of the Deccan College. 
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Medical Versions of Chaiaka and Bheda, and the Non-medical 
Version — equally profess to present the teaching of Atreja, 
their almost verbal agreement affords the strongest testimony 
in favour of Jivananda's recension of the Version of Charaka. 

On the other hand^ the recension of Gangadhar — so &r as I have 
been able to ascertain — is absolutely destitute of all support. 
It first appears in the Berhampore edition of 1879, published by 
Dharanidhar Ray. Neither Gangadhar nor Dharanidhar refers 
to any MSS., nor does either mention any variae lectiones. The 
same recension next appears in the Calcutta edition of Avinas 
Chandra Kaviratna (1884). He does not state his sources ; but, 
to all appearance, he simply reprints from the Berhampore 
edition. The same recension once more appears in the Calcutta 
edition of Debendranath Sen and Upendranath Sen (1897). In 
their pre&ce the joint editors profess not only to have collected, 
with much trouble and expense, ' many manuscripts from Kasi 
[Benares], Kashmir, Bombay, Dravida [Madras?], Poona, and 
other places,^ but also to have consulted some very old (practna- 
Utma) and correct {vihMha) MSS. in their own possession. 
It will be well to receive this statement with considerable 
reserve ; for it is well known that MSS. of Charaka^s Com- 
pendium are neither so common, nor so old^ nor so correct as the 
joint editors suggest. They very rarely quote any variae lectioties, 
and in the few cases in which they do so they never refer to any 
particular MS. authority. Thus in the whole Anatomical Section, 
comprising eight chapters (seventy-six pages in print), they 
mention only two unimportant, and unidentified variants (in 
the eighth chapter, p. 429). In the seventh chapter of that 
section which contains the statement on the skeleton^ they 
mention no variants at all, nor give any indication whatsoever 
of their being aware of the existence of an entirely discrepant 
recension. Under these circumstances, despite the claim made 
in the preface, the conclusion is unavoidable that the joint 
edition is essentially nothing more than a reprint from Avinas 
Chandra's, and ultimately from Gangadhar's editions. The 
three aforesaid editions are prints produced in Calcutta, or at 
least in Bengal. Recently the same recension has been 
published in Bombay, by Sankara Shastri, in a cheap edition. 



22 TEXT-CRITICAL. THE RECORDS [§ 4 

This fact, at first sight, might be thought to suggest the 
existence of some MS. source in Bombay, but cheap editions 
do not go to the trouble and expense of collating MSS., but 
usually reprint already existing editions ; and there can be no 
reasonable doubt that the Bombay edition is but a reprint from 
its Calcutta predecessors. 

So fiir it has been impossible to trace Gang^dhar's recension 
back any farther than his own Berhampore edition. When we 
add — what will be shown in detail in subsequent paragraphs 
(§§ 9, 10) — that that recension is not only fall of incongruities 
and inconsistencies, but that it also presupposes a knowledge of 
the system of Suiiruta, some of whose peculiar terms (e. g. iurea, 
or cluster of bones) it adopts, the conclusion is irresistible that, 
in all probability, it reproduces no genuine text of any Charaka 
MS.^ but is an ill-considered attempt of Ga.ngadhar himself to 
reconstruct or (as he thought) improve the text of the, perhaps 
grossly incorrect, MS., or MSS. of Charaka's Compendium, 
which he may have had at his disposal in the preparation of his 
edition. The spurious recension, thus originated, was afterwards 
unquestioningly and thoughtlessly adopted by Gangadhar^s 
Bengal successors. All the more credit is due to Jivananda for 
preserving, in his earlier edition of 1877, the genuine recension 
of the text of Charaka's Compendium ; and it is much to be 
regretted that in his recent re-edition of 1896 (p. 351, clause 5) 
he should have been misled into substituting the spurious recen- 
sion of Gangadhar. 

§ 4. The genuine Recension of Charaka 

The genuine traditional recension of the statement of 
Charaka on the bones of the human body runs as follows 
(Original Text in § 71) : 

'The body consists of the following parts {ahga): the two 
arms {bdhu)y the two legs (saktAi), the head and neck (siro-^riva), 
and the trunk (antarddki). These make up the sexipartite 
{sadanga) body. Inclusive of the teeth and nails, it has three 
hundred and sixty bones. These are 

1. 32 teeth (danta). 

2. 32 sockets {uluMala) of the teeth. 

3. 20 nails (naiAa). 
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4. 60 phalanges {angtUi) in the hands and feet. 

5. 20 long bones {^aldkd) of the hands and feet. 

6. 4 bases of the long bones (4aldi'ddkistidna). 

7. 2 heels {pdrfni). 

8. 4 ankle-bones (aulpAa) of the two feet.^ 

9. 2 wrist-bones (maniia) of the two hands.^ 

10. 4 bones of the two forearms (aratni), 

11. 4 bones of the two legs {jahgha). 

12. 2 knee-caps (jduu), 

13. 2 elbow-pans (jdnu-kapdlikd)} 

14. ^ hollow bones (nalaJta) of the two thighs (iin»). 

15. 2 hollow bones {nalaka) of the two arms (ia^tf). 
16 a. 2 shonlders (ama). 

16 6. 2 shoulder-blades {amm-phalaka), 

17. 2 oollar-bones {aksaka). 

18. 1 windpipe (/tfiJrw). 

19. 2 palatal cavities (tdl-usaia). 

20. 2 hip-blades {honUphalaka). 

21. 1 pubic bone {bAoff-dstii). 

22. 45 back-bones (prffAa-ffat-MtAi). 

23. 15 bones of the neck Qrivd). 

24. 14 bones of the breast (uras). 

25 a, 24 ribs (pdrhaia) in the two sides. 

25 d. 24 sockets (sthdlakdS of the ribs. 

25 c. 24 tubercles (arbtida) fitting into the sockets. 

26. 1 (lower) jaw-bone {hanv-asthi), or chin. 

27. 2 basal tie-bones of the (lower) jaw (Aanu^miUa-^fuliana). 

28. 1 bone constituting the nose, prominences of the cheeks, 

and brows {ndsiid-gandakQfO'laldfa). 

29. 2 temples (SanAAa). 

30. 4 cramal pan-shaped bones {Hrak^kapdla), 

These are the three hundred and sixty bones, inclusive of the 
teeth and nails.' 

J 5. Ancient Inconsistency 

There is a slight inconsistency in the statement of Charaka 
which it may be well to point out at once. In the introduc- 
tory clause which enumerates the six anga^ or constitutive 
parts of the body, Charaka places these parts into three divisions, 

' The terms * ankle-bone ' and ' wrist-bone ', here and throughout 
this dissertation, signify the malleoli and styloid processes respectively; 
also, * elbow-pan ' signifies the olecranon process. 
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viz. (1) the extremities (two arms and two legs), (2) the head 
and neck^ and (3) the trunk. That Charaka looked upon the 
head and neck as constituting but one division, aparfc from the 
extremities and the trunk, is shown by his using a peculiar 
compound word iiro-grlva^ made up from Siras^ head, and grlvd^ 
neck, to indicate that division — a circumstance which the 
commentator Chakrapanidatta is careful to point out (§ 11). 
Now, though Charaka does not (as Susruta and VSgbhata I do, 
§§ 28, 37) expressly state that his enumeration of the bones 
follows the three divisions, yet certain divisions are clearly 
discernible in it : only they are not quite consistent with his 
introductoiy clause. First, we have a small preliminary division, 
comprising Nos. 1-3, the teeth, their sockets, and the nails, 
altogether eighty-four bones. That these form a kind of supple- 
mental division is, indeed, indicated by Charaka himself in the 
introductory clause. Next, there comes the first proper division, 
comprising Nos. 4-15. It refers to the four extremities, and 
includes 108 bones. Thirdly, we have the second division, 
referring to the trunk. It comprises Nos. 16-25, and includes 
158 bones. Lastly, there is the third division, comprising 
Nos. 26-30. It refers to the head alone, and includes ten bones. 
The bones belonging to the neck are found classed in the second 
division, which deals with the trunk. They form Nos. 18 and 
23, and include sixteen bones. There is also No. 19, two 
palatal cavities, which properly belongs to the head. Agreeably 
with Charaka's own introductory clause one would expect these 
eighteen bones to be classed with those of the head in the third 
division, and to stand immediately before No. 26, jaw-bone. 
The probability is that they did stand so in the text as it left 
Charaka's hands, and that the misplacement is due to un- 
intelligent copying in later times. This surmise receives con- 
siderable support from the fact that in the parallel Kon-medical 
Version of Atreya's system (§ 16) we find that the bones of the 
neck, Nos. 18 and 23 (Nos. 19, 20 in § 16), actually take their 
proper place immediately before the bones of the head (see § 17, 
cl. 1 a). It is true that in this Version, too, No. 19, the palatal 
cavities, is similarly misplaced, and that the Medical Version 
of Bheda (§ 12) shows exactly the same misplacements as the 
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Medical Version of Charaka. But this circumstance only proves 
that the misplacements must be of very ancient date. 

§ 6. Ancient Corruptions 

There is a further point in which the traditionally trans- 
mitted form of the Medical Version of Charaka is almost cer- 
tainly corrupted. No. 16 a, two shoulders (afhsa), is evidently 
superfluous. By the side of No. 16 b, two shoulder-blades 
{am8a~pAalaka)y and No. 17^ two collar-bones (a^^a^a), there is 
no room left for any * shoulders ' (see § 56). The repetition of 
a word is not at all an uncommon clerical eiTor. Thus the 
Tiibiugen MS., No. 458, reads bdhu^ arms, and UrUf thighs, in 
addition to No. 15, bdhu^nalaka^ hollow bones of the arms, and 
No. 14, Uru-nalaka^ hollow bones of the thighs. Similarly the 
Deccan College MS., No. 368, and the Bheda MS. repeat Uru 
by the side of uru-nalaia ; likewise the Alwar Palace MS. and 
one of the Sarada MSS. repeat bdku by the side of bdhu-^ialaka ; 
see the critical notes in § 72. In these cases, there cannot be the 
smallest doubt that we are simply confronted by clerical errors. 
But by parity of reasoning, it is as good as certain that in No. 16 a, 
arhsa, shoulder, we have a very ancient false repetition, due to 
the immediately following No. 16 i, amsa-phalakay shoulder- 
blade, which, probably owing to its adoption in the system of 
Vagbhata I (§ 38, cl. 2), succeeded in establishing itself per- 
manently in all MSS. In confirmation it may be noted that 
in the parallel Non-medical Version of the Law-book of Yajna- 
valkya, the item aih%a is actually omitted (§§ 16 and 17).^ The 
omission of No. 16 at, am^a^ shoulder, of course, renders the total 
of 860 short by 2 (viz. 358); but, on the other hand, the 
probability is that in No. 9 the correct reading should be four 
wrist-bones {mamhd) instead of two. For, as a matter of feet, as 
will be shown in the sequel (§ 52, cf. pp. 30, 49, 50, 63), there 
are four wrist-bones^ homologous to the four ankle-bones. 

Another instance of a similar ancient false repetition we have 
in No. 18, kapdlikd, elbow-pan, where now all MSS. read jdnu^ 
kapdlikd^ falsely duplicating the preceding No. 12, jdnu^ knee- 

^ The omission, here suggested, is also confirmed by the osteological 
summary which is given in the hymn of the Atharva Veda, see § 43, cl. 6. 
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cap. Here, again, it may be noted that the parallel Non-medical 
Version does not exhibit the duplication oijdnu. It has simply 
No. 12, jdnu^ knee-cap, and No. 13, kapola^ elbow-pan, the 
latter being really a false reading for kapdla (§ 53). 

\ 7. Restoration of the Statement of Charaka 

Admitting the emendations indicated in the two pre- 
ceding paragraphs, the correct form of Charaka's statement of 
the Medical Version may be restored as follows (Original Text 
in §73): 

1. 32 teeth {danta). 

2. 32 sockets (uluMala) of the teeth. 

3. 20 nails (naMa). 

4. 60 phalanges {angull), 

5. 20 long bones {§aldkd), 

6. 4 bases of the long bones (Jaldk^dhisthdna), 

7. 2 heels (pdrsni), 

8. 4 ankle-bones {gulpha), 

9. 4 wrist-bones {manika). 

10. 4 bones of the forearms (aratni), 

11. 4 bones of the legs [jahgha), 

12. 2 knee-caps (Jdnu). 

13. 2 elbow-pans (kapdlikd), 

14. 2 hollow bones (nalaka) of the thighs («rw). 

15. 2 hollow bones (nalaka) of the arms {bdhu), 

16. 2 shoulder-blades {amsa-jahalaka). 

17. 2 collar-bones (aksaka). 

18. 2 hip-blades {ironi-jakalaka). 

19. 1 pubic bone {bhag-dsthi). 

20. 45 back-bones {prsiha-gat^dstki), 

21. 14 bones of the breast {uras), 
22 a, 24 ribs {pdrhaka). 

22 b. 24 sockets (stMlaka) of the ribs. 

22 c. 24 tubercles {arbuda) fitting into the sockets. 

23. 15 bones of the neck {gnvd). 

24. 1 windpipe (Jatru). 

25. 2 palatal cavities {tdl-usaka), 

26. 1 (lower) jaw-bone (hanv-dsthi) or chin. 

27. 2 basal tie-bones of the jaw {kann^mula-bandhana). 

28. 1 bone constituting nose, prominences of the cheeks 

and brows (ndsikd-gandakufa-laidta), 

29. 2 temples (Sankha). 

30. 4 cramal pan-shaped bones (Sirai-kapdla), 
Total 360. 
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§ 8. Gangddhars Recension 

Gangadhar s recension of the statement of Charaka on the 
bones of the hnman body runs as follows (Original Text in 
§74): 

* The body consists of the following parts : two arms (bdAu), 
two legs {sakthi), the head and neck {Siro-grlva)^ and the trunk 
(antarddAz). These make up the sexipartite body Uadanga). 
Inclusive of the teeth, their sockets, and the nails, it has three 
hundred and sixty bones. These are 

1. 32 sockets (uluMala) of the teeth. 

2. 32 teeth (danla). 

3. 20 nails (naiAa), 

4. 20 long bones (Saldkd). 

b a, 4 bases (adhisthdna) of the long bones. 

b h. 4 backs [jprstha) of the hands and feet. 

6. 60 phalanges {ahguli), 

7 a. 2 heels {jadrmi). 

7 b. 2 clusters (kurca) of bones below (the long bones). 

8. 4 wrist-bones {manika), 

9. 4 ankle-bones {gulpha). 

10. 4 bones of the forearms {aratni). 

11. 4 bones of the legs (jangAa). 

12. 2 knee-caps {jdnu). 

13. 2 elbow-pans (kurpara). 

14. 2 thighs (uru). 

15. 2 arms {bdku) together with (16) the shoulders (amsa). 

17. 2 collar-bones (aksaka). 

18. 2 palates (tdlu). 

19. 2 hip-blades {^ronuphalakdS. 

20 a. 1 vulval bone iphag-dsthi) in women, or penis-bone 

{medhr-dsthi) in men. 
20 b, 1 sacral bone {trika). 
20 c. 1 anal bone {gud-dsthi). 

21. 35 back-bones (jprsfAa-gata). 

22. 15 bones of the neck (grivd). 

23. 2 collar-bones (Jatru). 

24. 1 (lower) jaw-bone (y^««i;-fl*^^i), or chin. 

25. 2 basal tie-bones of the jaw (Aanu-mula-bandAana), 
26 a. 2 brows (laldta), 

26 i. 2 eyes (a^«i). 

26 c. 2 cheeks (ganda). 

26 d. 3 nasal bones {ndsikd) called ghona. 

27 a. 24 bones of the two sides (pdrha). 

27 J. 24 libs (pdrivaka) forming a cage {pafijara). 
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27 c. 24 sockets of them {dhdlaka) resembllBg tubercles (ar- 
buda)y the whole (27 a-c) amounting to 72. 

28. 2 temporal bones {imkhaka). 

29. 4 cranial pan-shaped bones (jSirah-kapdla). 

30. 17 bones of the breast (vaims). 
These are the three hundred and sixty bones.' 



§ 9. Inconsistencies and Incongruities of Gangddhars 

Recension 

1. Grangadhar s recension of the statement of Charaka is full 
of inconsistencies and incongruities. To begin with, the sum 
of the several items of the list does not agree with the total 
stated at its conclusion. The latter is 360, while the former is 
either 370 or 368, according as No. 16 is counted separately, or 
together with No. 15, though the wording of the clause in the 
original seems to imply that Nos. 15 and 16 are to be taken as 
a single item. The attempt of Gangadhar to remove this 
inconsistency will be explained in the next paragraph. In 
the meantime, other inconsistencies are now enumerated in 
the order of their occurrence in the list of Gangadhar. 

(a) Nos. 4 and 5 h are obviously the very same bones, that is 
to say, the long bones of the metacarpus and metatarsus. It 
makes no difference whether they are considered from the inner 
side (palm, or sole. No. 4) or from the outer side (back, prstha, 
No. 5 h) of the hand or foot. 

{b) Similarly Nos. 5 a and 7 h are the identical bones of the 
carpus and tarsus. This will be fully explained in the sequel 
(§ 49). Here it may be noted that kurcay or cluster, is the term 
for these bones which was introduced by Susruta in substitution 
of Charaka's term adhisthdna (or sthdna\ base (§ 28). Its 
appearance in the recension of Gangadhar proves that that 
recension cannot possibly represent the genuine text of Charaka, 
but that it was prepared subsequently with a knowledge of the 
terminology of Sui^ruta. This remark also applies to Gangadhar's 
use of the term kUrpara for elbow-pan (olecranon. No. 13) ; see 
§§ 21, 28. 

(c) In No. 20 a, the distinction between the so-called ^ vulval 
bone ' {hhagdsthi) and the ' penis-bone ' (me^krditki) involves an 
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obvious anatomical absurdity. Neither the volva nor the penis 
is a bony structure. It has arisen from a misunderstanding of 
Charaka's term bAoffdstAi, which refers to the pubic bone, i.e. the 
pubic arch (§ 60). The word bAa^a^ by itself (but not in conjunction 
with (utAiy bone) denotes also the vulva, &c., or the external female 
sexual organs ; and the term bhagdsthi^ having been erroneously 
identified with the term bhaga^ led forther to the erroneous fabri- 
cation, and introduction, of a term medkrMthi^ or ^ penis-bone ', 
for the male sexual organ (§ 60). The anatomical misconception 
involved in this procedure alone must be fatal to any claim of 
GangSdhar's recension to represent the genuine text of Charaka. 

(rf) The principle of enumeration involved in Nos. 20 5, 20 c, 
and 21, difiers entirely from that of Charaka's genuine No. 22 
(§ 4) which counts forty-five back-bones. It will be shown in 
the sequel (§ 59 ; see also § 19) not only that the principle of 
counting which underlies the system of GrangSdhar's recension 
presupposes a knowledge of Sui^ruta's principle of counting "the 
back-bones, but that it applies that principle in an unintelligent 
way. 

{e) No. 23 is affected by a double incongruity. The recension 
of Gangadhar counts two jatru. From this circumstance it is 
clear that he understands the word jatru to refer to the two 
collar-bones. Now this is a comparatively late meaning of the 
word which is not traceable farther back than the Amarako%a^ 
a Sanskrit vocabulary of uncertain date, but probably written in 
the early part of the sixth century a. d. At all events, as will 
be shown in the sequel (§ 62), in the early medical works, jatru 
uniformly refers to the neck, or the windpipe in the neck. Its 
use, therefore, in the sense of collar-bone proves that the 
recension of GangSdhar cannot represent the genuine text of 
Charaka. Moreover, its use in that sense involves the further 
incongruity of counting the collar-bones twice; for No. 17, 
aksaka^ also refers to the collar-bones. 

{/) No. 26 a, 5, c, rf, as will be shown in the sequel (§ 66, see 
also pp. 87 and 40), imply a view of the bones of the skull 
utterly at variance with that indicated in the genuine text of 
Charaka — a view, moreover, which presupposes a knowledge of 
Suiruta's views^ imperfectly understood. 
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(ff) No. 27 a, by c, likewise, is affected by a double incongruity. 
One is of the formal kind: the ribs are pitchforked into the 
midst of the bones of the head^ standing as they do between 
No. 26, brows, eyes, cheeks and nose, and No. 28, temporal 
bones. Moreover, as will be shown in the sequel (§ 58), the 
terms of the three parts of No. 27, which, as given in the 
genuine text of Charaka, axe perfectly intelligible and correct, 
convey no consistent or intelligible meaning in the recension of 
Gangadhar. 

(A) No. 30 is open to several objections. It counts 17 breast- 
bones against 14 of Charaka's genuine text (§ 4, No. 24) ; and its 
larger count presupposes a knowledge of the system of Su^ruta. 
The position of the breast-bones, too, at the very end of the list, 
afber the bones of the head, is very curious. It is to be noted, 
however, that on this point the recension of Gangadhar follows 
the arrangement of the list as given in the Non-medical 
Version of Yajnavalkya's Law-book and the Ag^i Purina (§ 16, 
No. 27). This circumstance, combined with the fact that in his 
commentary GangSdhar refers to those two non-medical works 
by name, supports the surmise that the recension of GangSdhar 
is not based on any manuscript authority, but is an ill-judged 
construction of his own. 

2. On three points, however, Gangadhar is undoubtedly right in 
his reconstruction. One of these refers to No. 16, amsa^ shoulder. 
The traditional text of the statement of Charaka had erroneously 
duplicated that item (§ 6). The recension of Gangadhar corrects 
that error ; though, curiously enough, it does so by omitting the 
more accurate term amsa-pAalaia, shoulder-blade. This curious 
circumstance clearly points to the use, by Gangadhar, of the 
existing traditional text of Susruta's Compendium in the pre- 
paration of his recension of the statement of Charaka. For in 
that traditional text the term amsa is employed (though erro- 
neously, as shown in §§ 30, 55, 56) in the sense of amsa-phalaka 
to denote the shoulder-blade. The second point refers to No. 8, 
where the recension of Gangadhar reads 'four wrist-bones' 
instead of the 'two wrist-bones' of the traditional recension. 
Here, too, in all probability, his emendation is right (see § 52). 
The third point refers to the position of No. 23, jatni. As 



§ 10] GANGADHAR'S RECENSION 31 

pointed out in § 5, this item is misplaced in the traditional list. 
The recension of Gangadhar, though it misinterprets the term, 
assigns to the item its correct place immediately after No. 22, 
ffriva, neck-bones. In doing so — it may be noted again — 
Gangadhar simply follows the guidance of Yajnavalkya's Law- 
book and the Agni Purana (§ 16, No. 20). 



$ 10. Harmonization of Gangadhar' s Recension 

In his commentary, Gangadhar makes a strenuous attempt 
to harmonize the actual total, 368 or 370, of the several items 
of his list with the required total 360. It involves a very 
forced manipulation of the list, which will now be explained. 
His procedure is as follows. It divides itself into five steps. 
The first step refers to the extremities. Excluding Nos. 1 and 2 
as well as Nos. 5 a and 5 d, the remaining numbers down to 
No. 16, give us 128 bones, that is to say, thirty-two bones for 
each of the upper and lower extremities. Next, adding Nos. 1 
and 2, that is, sixty-four bones^ the total is raised to 192. The 
third step refers to the posterior part of the trunk. Transferring 
No. 18 (tdlu, palate) to a subsequent step, and counting No. 20 a 
(the vulval and penis-bones) as a single item (for woman and 
man respectively), we obtain, from No. 17 to No. 21, a total of 
forty-two, which added to the previous total 192, raises it to 
234. The fourth step refers to the head and neck. Transferring 
Nos. 28 (jatru) and 27 a, b, e (ribs, &c.) to the next step, but 
adding the previously omitted No. 18 (palate), and counting from 
No. 22 to No. 29, we obtain a total of thirty-five, which added 
to the previous total 284, makes up 269. The fifth step refers 
to the anterior portion of the trunk. Here come in the 
previously omitted Nos. 23 (Jatru) and 27 a, b, c (ribs, &c.), to 
which itf added No. 30 (breast-bones). These give a total of 
ninety-one, which, added to the previous total 269, finally results 
in the required total 360. 

This scheme of harmonization is open to several serious 
objections : 

1, It throws out of the count the two items No. 5 a, bases 
of the long bones, and No. 5 5, backs of the hands and feet. 
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Gangadhar would appear to have realized (what has been 
already pointed out in § 9) that these two numbers merely 
duplicate the items enumerated as Nos. 7 b and 4 respectively. 
For the bones of the back of the hands and feet (No. 5 b) are 
precisely the long bones (No. 4), and the bases (No. 5 a) are the 
clusters {Mrca, No. 7 b). So fer Gangadhar, imdoubtedly, is 
right ; but his error is that he counts only two clusters. The 
* subjoined tabular statement makes this perfectly plain : 

Extremities, 
No. 3. Nails {nakha) 

4. Long bones (iSaldkd) 

5. Phalanges (angvlt) 
7 a. Heels {pcb'^ni) 
76. Clusters {kUrca) 

8. Wrist- bones (manika) 

9. Ankle-bones (giUpha) 

10. Forearms {arcUni) . 

11. Legs {jcmgha) 

12. Knee-caps {jcmu) . 

13. Elbow-pans {kurpara) 

14. Thighs {ilru) 

15. Arms {bahu) 

Totals 



Upper. 


Lower 


10 


10 


10 


10 


30 


30 




2 


2 




4 


— 




4 


4 






4 


'— 


2 


2 






2 


2 




64 


64 



This gives, as Gangadhar explains, a total of thirty-two bones 
for each of the four extremities, and a gi*and total of 128. But 
it will be noticed that he counts only the clusters (Mrca) of the 
hands, that is, as we should call them, the carpal bones. He 
omits the other two Mrca, that is^ the clusters or tarsal bones 
of the feet. In their place, he counts two pdrfni, that is, the 
heel-bones of the feet; for, as will be seen &om the table^ 
Gangadhar's arrangement of the bones of the extremities 
proceeds on the principle of homology. Now the heel-bones 
do belong to the tarsal cluster of bones, but, though they are its 
prominent constituents, they do not exhaust the cluster. The 
truth is that GangSdhar's recension of the statement of Charaka 
is a faulty adaptation to the scheme of Sui^ruta, which, as will 
be shown in the sequel (§ 49), consistently counts four kUrca, or 
clusters of small bones. The genuine schemes of both, Sulruta and 
Charaka, are consistent, each in its own way ; but the recension 
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of Gangadhar is inconsistent, and proves itself thereby not to be 
the genuine recension of the scheme of Charaka. 

2. With regard to the term kurca^ as used in the recension of 
Grangadhar, there is a special grammatical difficulty. The clause 
in question, dve kurcddhaSy is very difficult to construe. The 
only construction grammatically legitimate is to supply aslMni, 
that is, dve asthini kurc^ddhaSy or ^ two bones below the kurca \ 
This, however, yields no intelligible sense. In order to give the 
sense which Gangadhar wishes to extract from it, the clause 
should read dve kurce adAa$, i. e. ' two kurca below {scl. the long 
bones) ' ; and this form of the clause could become dve kurcddkas 
only through a very anomalous double sandki, or contraction ; 
viz. kuree adJias = yiirca\y\adha9 = kurcddkas. Even so, the 
difficulty remains that kurca — ^a word apparently first used by 
Sulruta in its anatomical application — ^is not neuter (dve kwree\ 
but masculine {dvau kurcau) ; see Sulruta's Compendium, odnra 
Sthdna^ chap, vi, clause 29 (Jiv. ed., p. 840). Avinasa Chandra; 
in his glosses to Gangadhar's recension which he adopts in his 
edition of Charaka's Compendium, apparently takes kurcddha to 
be a single noun, synonjonous with korca^ but there exists no 
such noun in Sanskrit, and even if it did, the clause should read 
dve kO/rcddhe. 

8. A fiirther difficulty in Gangadhar's scheme of harmonization 
is that it takes no account of the term amm^ shoulder, which his 
recension couples with the fifteenth item. The clause of that 
item reads dve (scl, asthmi) bdhvoh s-dmmyoh^ i. e. ' two bones in 
the arms together with the shoulders '. It seems obvious that 
arm and shoulder could not well be considered as constituting 
a single bone. GrangSdhar avoids the difficulty by calmly 
ignoring the presence of amaa, shoulder, and explaining the 
clause to mean that ' there is one bone in each arm '. On the 
other hand, AvinSsa Chandra, in his glosses, counts amsay 
shoulder, separately. Consequently, with his counting two bones 
in the arms, and two in the shoulders, the list works out a total 
of even 870 bones. Seeing that the recension of Gangadhar 
nowhere mentions the shoulder-blades {amsa pAalaka), it does 
seem not impossible that by the term athsa it intended to 
indicate those bones. If so, the dilemma presents itself: did 

BoanrLB D 
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Gangadhar intend shoulder-blade {amm) to be coonted separately 
from arm {bdAu)^ or to be taken as constituting with it but 
a single bone. In the foimer case, retaining in other respects 
Oangadhar's scheme of harmonization, the total works out at 
362 bones (that is, Gangfidhar's 360 plus the two amsa). In the 
latter case^ we have the incongruity of treating arm plus 
shoulder-blade as a single bone. In either case, the recension 
of Gangadhar stands self-condemned as an incongruous and 
inconsistent compilation. 

4. While, as we have just seen, the shoulder-blade, though 
such a prominent bone of the human body, is not given any 
distinct recognition in the recension of Gangadhar, the collar- 
bone, on the other hand, is counted twice over, under the 
denominations aksaka and jatrn in Nos. 17 and 23. The pair 
of aksaka Gangadhar explicitly defines in his commentary as 
being kanthddko 'msakauy that is, ^ the two shoulder-bones below 
the throat.' This definition only fits the collar-bones. Anyhow, 
it fits them better than the shoulder-blades. It is also the usual 
interpretation of the term aksaka^ given by other commentators 
who refer it to the collar-bones. As to the term jatru^ Gten- 
gadhar gives no definition of it ; but it is to be noted that, while 
the genuine recension of the statement of Charaka treats it as 
denoting a single bone, the recension of Gang&dhar used it as 
the name of a pair of bones. It will be shown in the sequel 
(§ 62) that when used in the latter way the term always refers 
to the collar-bones. The duplication of the collar-bones in the 
recension of Gangadhar is obviously &tal to its claim of being 
a genuine presentation of the text of Charaka. 

J 11. The Glosses of Chakrapdnidatta 

1. It has been stated in § 3 that the genuineness of 
JivSnanda's Recension of Charaka's statement on the bones 
of the human body is confirmed by the commentary of Chakra- 
pdnidatta written some time in the middle of the eleventh 
century A. n. Maniiscripts of this work are very rare, and in a 
more or less incomplete state. The subjoined translation has been 
made from the Tiibingen University Library MS., M. a. I. 463 
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(Cat. No. 146), ^ where the original passage occurs in vol. iii, 
fols. 284 b and 285 a. It rnns as follows (Original Text in § 75) : 

2. * With reference to the list of bones, the words " head and 
neck " (Siro-girivam) must be taken together, and signify but one 
part, viz. the head. The word " trunk " {antarddhi) refers to 
the middle part of the body. The words " and sixty " (saffa) 
mean sixty additional to three hundred. The term "dental 
socket*' (dant-oluMala) signifies the place where the tooth is 
fixed. Though in the chapter on the various kinds of food and 
drink, the nails (naMa) are relegated to the waste products of 
the body on account of their being developed from the waste 
portion of what is taken as food, nevertheless, in the present 
case, on account of their resemblance to the bones, they are 
counted among the latter.' In each finger and toe there are 

^ The original of this MS. was in Benares in 1873, where a copy 
of it was procured by me for the late Professor von Both. It is rather 
inacQurate, but fairly complete, there being only a very large lacuna 
in the sixth section {Cikitsita Sthdna), Through the kind inter- 
mediation of Professor B. Qarbe I have the loan of it. Tubingen, 
No. 145, is another incomplete copy of the same Benares MS. A second 
MS. of the same commentary is recorded as No. 2160 in theNottees of 
Sanskrit MSS. It is described as * incomplete, containing only the 
first five books '. A third MS. is being used by Kaviraj Harinath 
Yiiarada in his edition of Charaka's Compendium with Chakrapanidsitta's 
Commentary (Calcutta, iaka 1817=:A.d. 1895). Afourth MS., * com- 
plet et bien conserve' is announced by Dr. P. Cordier in his JiecerUes 
Decowoertea^ p. 10, and (according to a private letter from him, 
October 30, 1904) is being copied for him. From a few passages, 
kindly collated by him for me it appears to agree closely with the 
Benares MS. referred to above. A copy, from it, of the osteological 
statement was kindly supplied by him to me (§ 75). Further, two 
MSS., Nos. 2503 and 2855, are stated mNoticeSy vol. xi, p. 39, to exist 
in the Government of India Collection in Calcutta, but on inquiry 
I am informed that No. 2855 is lost; and No. 2503, which I obtained 
on loan, I find on examination to be not a MS. of Chakrapanidatta's 
Commentary, but a fragment of the text of Charaka's Compendium, 
viz. the 30th chapter of the Sutra Sthcma and the Vimdna Sthcma. 

^ The reference is to the 28 th chapter of the Introductory Seotion 
{Sutra Sthdna) of Charaka's Compendium. It is there explained that 
the food taken by man contains a good part {prasada) and a waste 
part (kiffa). The former is assimilated by the system and turned into 
chyle (rcua), which, in its turn, serves to build up the various parts 
of the body (blood, muscles, bones, Sec). The latter is secreted by 
the body as its waste products {mala), the nails, in particular, being 
secreted by the bones. 

D 2 



86 TEXT-CRITICAL. THE RECORDS [§ 11 

three joints (jMrrany Hence, as there are twenty fingers and 
toes, there are sixty bones in the joints. As to the third joint 
of the thmnb and great toe, it most be understood to be con- 
tained within the respective hand or foot. The long bones 
(ialdid), too, of the thumb and great toe, must be understood 
to be of small size. The place where the long bones of the 
fingers and the toes meet, there is their base (adkistkdna). The 
word "knee" {jdnu) signifies the knee-cap {jdnuka)^ markinfi^ 
the articulation of leg and thigh. The ^two collar-bones ' 
{aksaka) are the two p^^ that run athwart the anterior part 
of the trunk between the articulations of the shoulder and the 
throat.^ The two " palatal cavities '* (tdlusala) signify the two 
palatal bones. The " pubic bone " (bkagdsthi) is the cross 
Uiryag) bone that serves to compact the two hip-bones in front. 
By the term " sockets " {athdlaka) are meant the shallow {nimna) 
b^s for the ends of the ribs; and by the words "tubercles 
fitting into the sockets" UtAdlai^rbuddm) are meant the tubercle- 
like bones which occur in the middle between the ribs and the 
shallows. The " nose *' {ndsiia), the " prominences of the cheeks '* 
{gandakufa)^ and the '* brows " (laldta) must be taken together, 
and counted as a single bone. According to those who read the 
three items separately, the nose, the prominences of the cheeks, 
and the brows constitute three distinct bones ; but in this way 
the total [360] does not work out.' 

3. The main interest of this commentary lies not so much 
in the explanations which it gives of the several items of the 
list of bones, as in the evidence it afibrds of the state of the text 
of Charaka in the eleventh century. The value of the explana- 
tion is much impaired by its apparently fragmentary character. 
Out of the thirty items in the list of Charaka (§ 4), it comments 
only on twelve (viz. Nos. 1-6, 12, 17, 19, 21, 25 a, «, c, 28). For 
no less than eighteen items (Nos. 7-11, 18-16, 18, 20, 22-4, 
26, 27, 29, 30) we have no comment ; and as there are among 
them some not quite transparent terms (e.g. Nos. 9, 13, 18, 27), 
it is difficult to avoid the suspicion that the text of the com- 
mentary has not been preserved intact. 

* The original of this clause is very cormpt: it has been con- 
jectxutJly restored ; its general purport seems dear enough. — Kosfha 
signifies the whole of the anterior part of the trunk, as opposed to 
pfsfha, or the whole of the ' back ', or posterior part. The articulations 
referred to are the scapulo-clayicnlar {amsa) and the stemo-davicular 
(Jatru, see § 62). 
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4. Regarding the evidence on the condition of the text of 
Charaka's statement, the fortunate preservation of Chakrapani- 
datta's gloss on No. 19, tdliUahey shows the misplacement of 
that item as already extant in his time. The extreme antiquity, 
indeed, of this particular misplacement, as has already been 
pointed oat in § 5, is guaranteed by its occurrence in the 
Non-medical Version, as well as in the Medical Version of Bheda 
(§ 12). In de&ult of any gloss on No. 18, jatru^ and No. 23, 
grivd^ it must remain uncertain, whether they were misplaced 
in Charaka's text as ChakrapSnidatta saw it, or whether he read 
them in their right position as shown in the Non-medical 
Version (§ 16). Again the commentary's silence on No. 9, 
manika^ No. 13^ jdnu^pdUka^ and No. 16, amsa^ leaves it also 
uncertain how &r ChakrapSnidatta's text may have supported 
the emendations suggested in § 6. 

5. Of great importance is the remark of ChakrapSnidatta on 
No. 28, the complex bone of nose, cheeks, and brows. For, first, 
it shows that he must have read Charaka's text as given in 
Jiv&nanda's recension, and that, accordingly, Gangadhar's recen- 
sion is not genuine. For the latter breaks up the complex into 
three parts, and makes each part to consist of two bones. Its 
procedure, therefore, results in producing a total of six bones, 
where the genuine recension has only a single bone, and where 
even the rival text, which Chakrap&nidatta mentions, has no 
more than three bones. Secondly it renders it very probable, 
that when speaking of this rival text, ChakrapSnidatta was 
referring to the Medical Version as traditionally presented in 
the Compendium of Bheda. For that Version (§§ 12, 13) makes 
No. 28 to consist of three bones, and consequently works out 
a wrong total (362). 



j 12. The Medical Version according to Bheda 

1. As stated in § 1, Atreya*s theory of the skeleton is found 
also in Bheda's Compendium {Bheda SamAitd). Of this compen- 
dium, at present, no more than a single manuscript is known to 
exist, dated about 1650 a. d., and preserved in the Palace Library 
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in Tanjore (Bnmeirs Catalogue, No. 10778).^ The aimnge- 
ment of the Compendium of Bheda agrees with that of the 
Compendinm of Charaka. Accordingly his statement on the 
bones of the hnman body is also fonnd in the seventh chapter 
of the Anatomical Section (Sdrlra Sthdna). It nms as follows 
(Original Text in § 76) : 

2. ^ There are three hundred and sixty bones. These are the 
following: 

1. 32 teeth (danta). 

2. 32 sockets {uHkhala) of the teeth. 

3. 20 nails {fiakha), 

4. 60 phalanges {ahguli). 

5. 20 long bones {^aidkd) of the hands and feet 

6. 4 bases (adhuthdna) of the long bones. 

7. 2 heels ypdrfni), 

8. 4 ankle-bones {guljiha) of the two feet. 

9. 2 wrist-bones {manika) of the two hands. 

10. 4 bones of the two forearms {aratni). 

11. 4 bones of the two legs {jarigha). 

12. 2 knee-caps (jdnu). 

13. 2 elbow-pans {jdnu-kapdlikd). 

14. 2 hollow bones (nalaka\ of the two thighs {uru). 

15. [2 hollow bones {nalaka) of the two arms {hdhu).'\ 
\Qa. 2 shonlders {amsa). 

16 h. 2 shoulder-blades (amsa-pialaia). 

17. 2 collar-bones {aksaka). 

18. 1 windpipe (jatru), 

19. 2 palatal cavities (idl^Hsaka), 

20. 2 hip-blades {honi-phalaka). 

21. 1 pubic bone {hhag-dstki), 

22. 45 back-bones {prstha-gat-dgthi). 

23. 15 neck-bones ((/rivd), 

24. 14 breast-bones (uras), 

^ Of this MS. I possess an excellent copy in Telugu, which I owe 
to the munificence of the Government of Madras, by whose orders 
it has been prepared for me (November, 1905). Dr. P. Cordier also 
possesses two copies, one in Telugu, the other in Devanagari, the latter 
being a transcript from his Telugu copy (information by letter of 
September 1 0, 1 904 ; see also Eecentea DecouverteSy pp. 4, 6). Professor 
Aufrecht's Catalogtis Catalogorum^ vol. i, p. 416, notices another MS., 
* Radh. 32,' in a native library in Lahore ; but the existence of it at 
present lacks verification. 



§ 18] PECULIARITIES OF BHEDA'S STATEMENT 89 

25 a. 24 ribs {pdrhaka). 

25 b, 24i sockets {sthdhka) in the two sides. 

25 c, 24 tubercles (arbuda) fitting into the sockets. 

26. 1 (lower) jaw-bone {hanv-asthi)^ or chin. 

27. 2 basal tie-bones of the jaw {Aanu-mula^handhana), 
28^. 1 nasal bone (nds-dstAi). 

28 b. 1 bone in the prominences of the jaw (Aanu-Mfa) 
28 c. 1 bone in the brows {laldta). 

29. [2 temples (SanMa),'] 

30. 4 cranial pan-shapeid bones {Sirsa-kapdlay 



^13. Peculiarities and Defects of Bheda's Statement 

With reference to the condition of the text of the statement 
of Bheda the following points deserve notice : 

1. Nos. 15 and 29, which are enclosed in angular brackets, 
are missing in the original Sanskrit text (§ 76). That these 
omissions are due to clerical lapses in the existing MS. is 
obvious from the fact that otherwise the required total (860) 
does not work out. Accordingly in the list (§ 12) they have 
been supplied. 

2. In No. 28 b, Sheda's text has the peculiar reading Aami- 
kuta^ prominence of the jaw, where Charaka's text (§ 4) has 
^anda^Mfa, prominence of the cheek. It will be shown in 
§ 65 that though both terms may well be synonymous, the term 
hanu'kuta is really inconsistent with the system of Atreya. It 
is not improbably, therefore, a &lse reading for ganda^kufa. 

3. In the original text (§ 76) the statement appears to contain 
two additional items, which have been omitted in the translation 
(§ 12). In reality these additions are merely explanatory 
(marginal) glosses which have become wrongly incorporated 
into the text. First, No. 9, in the original text, runs as follows : 
' two manika^ two jfanika, of the two hands.' Here the two words 
manika and pdnika, are simply synonyms, explanatory of each 
other ; and either manika or pdnika is the intrusive gloss, more 
probably, to judge frona its secondary position, the latter. In 
the India Office MS., No. 881 (Cat. No. 2640), the word pdnike 
is actually substituted for manike. Secondly, in No. 19, the 
original text has Hwo tdiusaka, two cubuka'. Here, probably, 
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there has occurred a misplaced insertion of the gloss cttiuJta. 
That word means 'chin', and probably served as a marginal 
gloss to explain the term Aanv^sthi (No. 26). By some mis- 
chance or misunderstanding it got misplaced, and was then 
wrongly inserted into the text after tdlufaia (No. 19). Both 
hanvasthi and tdlusaka are very unusual terms, and the transfer 
of the gloss cuhuka &om one to the other is readily intelligible 
in the hands of an ignorant scribe. 

4. There is a difficulty with respect to the total of the listed 
bones. According to the introductory clause of the list, its 
total should be 860, but the addition of its items actually works 
out a total of 362. It is obvious that there must be a defect 
somewhere in the list. The probability, as will be shown in 
the sequel (§ 66), is that the defect lies in No. 28 a, b, e. The 
real text of the clause expressing that item must have run 
similarly to that in the list of Charaka (§ 4); and instead 
of a nasal bone, and a bone for the prominences of the jaw and 
of the brows respectively (i. e. three bones altogether), it must 
have spoken of but one bone, that is, a single complex bone, 
including all three organs : nose, prominences, and brows. With 
this correction we obtain the correct total 360. 

5. It is probable, however, that a further correction should 
be made. It will be noted that all the inconsistencies and 
corruptions, noticed in the case of the list of Charaka (§§ 5, 6), 
occur also in the list of Bheda. Accordingly, just as in the 
list of Charaka, No. 16 a, afhsa, shoulders, should be omitted, 
and on the other hand, in No. 9, * four wrist-bones ' should be 
read instead of ' two wrist-bones '. The total 360 thus remains 
untouched. 



J 14. Non-medical Version of AtreyaJs System 

1. The existence of a Version of the theory of Atreya on 
the skeleton in some works of a non-medical character has been 
referred to in § 1. This Non-medical Version is found in two 
legal and two religious text-books. The former are the Law- 
book of Yajnavalkya (Ydjhavalkt/a Lharma-^dstra) and the 
Institutes of Vishnu (Fifnu Sntrti), The latter are the Vishnu 
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Dharmottara (Vifnu-dharmottara) and the Agni Pnrana {Agni 
Purdna). 

2. Hie Law-book of Ysjnavalkya is a versified treatise of 
Hindu law, the approximate date of which is about the middle 
of the fourth century a. d.^ 

8. The Institutes of Vishnu, on account of its being partly 
written in prose, is supposed to belong, at least in its original 
form, to a considerably earlier date ; but in its final redaction, it 
is placed (by Professor Macdonell) ^ not earlier than 200 a. d.', or 
(by Professor Jolly) * in the third or fourth century a. d/ ^ But 
it is probable that isolated portions have been interpolated into 
the work at much later dates. In any case, in respect of the 
passage containing the Non-medical Version of the skeleton, 
there is sufficient evidence (§ 22) proving that it cannot have 
existed in the Institutes of Vishnu before the twelfth century 
A. D. Indeed, the very &ct that the passage is in no way 
required by its context, suggests its being a much later otiose 
amplification, interpolated into the text from some other work. 
The surmise is confirmed by the fiact that the passage in question 
is not found in all MSS. of the Institutes. On this point I 
have been able to test the following seventeen MSS. : ^ 

1. India Office, No. 915 (Cat. 1842 = JoUy V^).* 

2. „ „ No. 1545 (Cat. 1845 = Jolly V^).* 
8. „ „ No. 1247 (Cat 1847 = Jolly V^). 

4. „ „ No. 540 (Cat. 1841 = Jolly V). 

5. „ „ No. 200 (CoU. Biihler = Jolly V*). * 

* See Professor Jolly's Reckt und Sitte, p. 21, in the Cyclopaedia of 
Indo-Aryan Research ; and Professor Macdoneirs Sanskrit Literature^ 
p. 429. 

* Professor Macdonell, ibid., p. 428 ; Pi-ofessor Jolly, ibid^ p. 7 ; 
also in Sacred Books of^ East, vol. vii. Introduction, p. xxxii. 

' The first five MSS. were used by Professor Jolly in his edition in 
the Bibliotheca Indica. The first six MSS. have been examined by 
myself; so also extracts from Nos. 13-17, kindly supplied to me by 
Mahamahopadhyfiya Hara Pras&da Shastri. For the examination 
of No. 7 1 am indebted to the kindness of Eao Bahadur M.Rangacharya; 
of Nos. 8 and 9 to that of Professor S. K. Bhandarkar; of Nos. 10-12 
to that of Professor K. B. Pathak. 

* Nos. 1, 2 and 5 are provided with Nanda Pandita's Com- 
mentary. 
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6. India Office, No. 913 (Cat. 1340). 

7. Government Oriental Library, Madras, No. 87. 

8. Elphinstone CoU^e, Bombay, No. 162 (CoU. Biihler). 

9. „ „ „ No. 174 (CoU. Buhler).^ 

10. Deccan College, No. 19 (Bhandarkar^s Report, 1880}. 

11. „ „ No. 20 (Bhandarkar's Report, 1882). 

12. „ „ No. 155 (Peterson's Report, III). 

13. Calcutta, Sanskrit CoU^^, No. 5. 

14. „ „ „ No. 62.* 

15. Asiatic Society of Bengal, No. II a. 10. 

16. „ „ „ No. IIa. 11. 

17. „ „ „ No. II B. 25.^ 

From among these MSS., twelve (Nos. 1, 2, 4-9, 13-15, 17) 
contain the passage in qnestion, while five (Nos. 3, 10-12, 16) 
do not contain it. It appears to be generally assumed, on the 
authority of Max Miiller,^ that the Law-book of Yajnavalkya 
borrowed the passage from the Institutes of Vishnu. The 
evidence which will be adduced in § 22, goes to show that 
the truth is rather the reverse. The passage, most probably, 
was inserted into the Institutes by some one who was familiar 
with the Mitakshara commentary on the Law-book. This must 
have happened at a comparatively late date, though at least 
some time before 1622 a. d. For Nanda Pandita, who wrote 
his Faijayanti commentary on the Institutes in that year,^ 
comments on the passage. 

4. The Vishnu Dharmottara is held to be a part of the 
Garuda Purana. Its existence as early as about 1100 a. d, is 
guaranteed by a quotation in the Bdnasdgara^ a work ascribed 
to King Ballala Sena of Bengal, who reigned about that time. 
Numerous detached portions of the work are known to exist. 
Among these there is one called 'the Chapter on Anatomy' 
(SdrirddAydya), of which the Tiibingen University Library 
possesses a unique MS., M. a. I. 483 (Cat. No. 167).^ The 
treatise, thus called, professes to be a versified compilation from 

^ Nos. 9, 14 and 17 are provided with Nanda Pandita's Commentary. 

' Sacred Books of the East, vol. vii. Introduction, p. xx. 

^ Professor Jolly^s edition, Pref., p. 1, and his translation, Introd., 
p. xxxiii. 

* Through the liberality of the authorities of the Library who loaned 
it to me, 1 was enabled carefully to examine it. 
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the Compendia of CharaJsa and SuiSrata. Its statement on the 
skeleton, however^ is a literal extract from the Law book of 
Yajnavalkya. 

5. The date of the Agni Parana is not known, but the point 
is of small interest ; for there can be no doubt that the 369th 
chapter, entitled * the Parts of the Human Body ' {Sdriravd^avak), 
in which the statement on the skeleton occurs, is not a portion 
of the original work. A comparison of it with the ^ Chapter 
on Anatomy' in the Vishnu Dharmottara Purana shows that 
about two-thirds of its contents (i. e. twenty-nine out of a total 
of forty-three verses) are literally plagiarized from it. Moreover, 
it betrays itself as a later interpolation by its very position in 
the book, occurring as it does after chapters 367 and 368 which 
treat of the Dissolution of the World (pralaya), and before 
chapter 370 whi<3h treats of the various hells {naraka\ while 
its proper place would have been with chapters 278-85 which 
treat of Medicine.^ A further corroborative evidence is the fiewt 
that it is wanting in many MSS. The Bibliotheca Indica 
edition (as stated in its Preface, p. ii, and Introd.^ p. xxxvii) is 
based on ten MSS.^ Out of these, eight MSS. appear to have 
contained the chapter in question, while it was wanting in two. 
To these two must be added the India Office MS., No. xxv 
(W. 4), and the Bodleian Library MS., No. 42, which I have 
examined myself, and neither of which contains the chapter. 
Neither is it contained in the two MSS. of the Asiatic Society 
of Bengal, No. Ill h. 38 and No. Ill o. 31, which have been 
collated for me in Calcutta. This gives eight MSS. for, and 
six against the originality of the chapter. As one of those 

^ These chapters profess to give Susruta's system of medicine. But 
there is very little distinctly Suirutiyan to be found in them ; nor, for 
that matter, anything more distinctly Charakiyan. A good test case 
is the half-verse 8, on p. 29, in chapter 278, which agrees with 
neither Charaka (ed. 1896, p. 479) nor Su^ruta (p. 824) nor Vagbhata. 
On the other hand, two verses (13 and 14 on p. 35 in chapter 279) 
of an incantation are foimd also in Su^rata {Sutra Sthima, 44th 
adkyaya^ p. 160). 

' The editor had eleven MSS., but he discarded one at an early 
stage. One of his MSS. is now in the India Office, No. 5 (7) of the 
Saurendra Mohun Tagore Collection. The statement on the skeleton 
is fomid on foL 115 h, 11. 2 IT. 
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eight MSS. is dated in iaka 1696, i,e. a.d. 1678 (Ed., pief., 
p. ii), it follows that the interpolation of the chapter goes back, 
at least, to the middle of the seventeenth century. 



$ 15. The Recensions of the Non-medical Version 

1. The evidence given in the preceding paragraph renders 
it practically certain that the Law-book of Ysjnavalkya is the 
original source of the Non-medical Version, from which it 
passed into the Institutes of Vishnu, and into the two Purftnas. 
With regard to the two latter, there can be no doubt on this 
point, seeing that their versified statements of the Non-medical 
Version (original Texts and Translations, in § 86) are mere copies 
of the versified statement in the Law-book of Ysjnavalkya. 
The case of the Institutes of Vishnu might at first seem 
doubtful because of its statement of the Non-medical Version 
being in prose, while that in the Law-book is in verse. But 
it will be shown in § 22 that, while in essentials the two 
statements are identical, their points of difference indicate that 
the author of the statement in the Institutes of Vishnu must 
have been fisimiliar with the statement in the Law-book of 
Yajnavalkya. The fact, therefore, of his making his statement 
in prose and in very concise terms must be explained by his 
desire to write it in conformity with the general character 
of the diction of the Institutes. 

2. On account of their essential identity, the four examples 
may be considered to represent a single recension of the Non- 
medical Version, of which the example contained in the Law-book 
of Yajnavalkya forms the representative type. As such the latter 
will be treated in the sequel of the present dissertation. There 
exists, however, a rather difierent recension of the Non-medical 
Version — difiering in essential points regarding terminology 
as well as numeration — in the commentary of Gangadhar 
which accompanies his edition of Charaka's Compendium {Sdrira 
StMna, pp. 187, 188). It becomes necessary, therefore, again 
to inquire into the evidence of the genuineness of the two 
recensions. Briefly stated the case is similar to that of the 
two recensions of the Medical Version in Charaka's Compendium. 
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For the recension of GangSdhar there exists — so far as my know- 
ledge goes — ^not a single MS. authority, while all MSS. that 
I have been able to examine, and all old commentaries, at 
present known, support the recension as given in the published 
editions of the two leg^l treatises and the Agni Purana.^ These 
are : Professor Stenzler's edition of the Tdjnavalkya DharmaSdstra 
(London, 1849), verses 84-90 of the third chapter {adhydya\ on 
pp. 89, 90 (translated on pp. 98, 99) ; Professor Jolly's edition 
of the T^nn Smrti in the Bibliotheca Indica (Calcutta, 1881), 
clauses 55-79 of the 96th section, on pp. 196, 197 (translated 
in the Sacred Books oftJie EmI^ vol. vii, pp. 283-5) ; Dr. Rajen- 
dralal Mitra's edition of the Agni Purdna^ in the Bibliotheca 
Indica (Calcutta, 1879), verses 275-33 of the 369th chapter, 
on pp. 308-9 of the third volume. The MSS. (twelve and eight 
respectively) which support the published recensions contained 
in the Institutes of Vishnu and fche Agni Purana have been 
already enumerated in the preceding paragraph. It remains 
to enumerate the MSS. of the Law-book of Yajnavalkya which 
I have examined. There are fifteen of these, and they all 
support the published recension. They are the following : 

1. India Office, No. 1079) 

2. „ No. 2035 



8. 
4. 
5. 
6. 
7-10. 
IL 



No. 2060 



with the Mitakshai*a 
commentary. 

No. 8022, with Apararka's commentary. 
No. 1278, with l§dlapani's „ 

No. 1176, with Mitra MiiSra's „ 
Nos. 1786, 2074, 2167, 2823. 
Na 23 (50), S. M. Tagore Collection. 

12. Bodleian Library, No. 55. 

13. Asiatic Society of Bengal, No. In. 51. 
14,15. „ „ „ No. II A. 10, 11. 

3. Of old commentaries on the Law-book of Y^Ljnavalkya we 
have four.^ The oldest is the Mitakshara {Mitdksard) written 

^ The statement in the Vishnu Dharmottara Purana has not yet 
been published. 

" Tliere exists a fifth commentary by Viivarupa, which is still older 
than the Mitakshara, and has been described by Professor Jolly in the 
Naehriehim der K. GesdUehafi der Wissenachaftm zu Gottingen^ 1904, 
Heft 4. Only one MS. of it appears to be known, which, however, 
is not accessible to me. 
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by Vijnanesvara (Tijndneivara)^ who lived about 1100 A. D, 
A near contemporary of his is Apararka or Aparaditya, who 
wrote his commentary about 1150 a. d. Rather later comes 
Sulapani in the fifteenth, and Mitm Misra in the seventeenth 
century a. d.^ The latter two commentators follow the lead 
of the Mitakshara, while Apararka, in many points, takes a line 
of his own ; but all four comment on a text which was identical 
with the published recension. 

4. On the Institutes of Vishnu we have the commentary 
of Nanda Pandita, called Vaijayantl^ which was written in 
1622 A. D.,^ and which supports the published recension of the 
text. 

J 16, The Genuine Recension of the Non-medical Version 

The genuine Non-medical Version, as it is found in the 
Law-book of Yajnavalkya, in its third chapter^ verses 84-90, runs 
as follows (Original Text in § 77) : 

' (In the body) there are six parts (an^a) ; and of bones there 
are in it three hundred and sixty ; namely : 

[Verse 85] 1. 64 teeth (danta) with their sockets {stAdla)^ 

2* 20 nails (naMa), 

3. 20 long bones {^aldid) of the hands and feet. 

4. 4 bases (sthdna) of the long bones. 
[Verse 86] 5. 60 phalanges (anffuli). 

6. 2 heels (pdrmi). 

7. 4 ankle-bones [gulpha), 

8. 4 bones of the forearms {aratni). 

9. 4 bones of the legs {jwhgha). 
[Verse 87] 10, 2 knee-caps (jdau). 

11. 2 elbow-pans (iapola). 

12. 2 thighs (urU'pialaJka). 

13. 2 shoulder-blades {amsa^mmudbhava). 

14. 2 collar-bones (aim). 

15. 2 palatal cavities (tdlusaia). 

16. 2 hip-blades {ironi-phalaia), 

^ See Professor Jolly's Recht wnd Sitte, p. 33, in the Cyclopaedia 
of Indo- Aryan Kesearch. 

' For the date, see Professor Jolly's edition, Preface, p. i ; also his 
Translation, in the Sacred Books of the East, volume vii, Introduction, 
p. xxxiii. 
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[Verse 88] 17, 1 pubic bone (bkag-dstki). 

18. 45 back-bones \prstha), 

19. 15 neck-bones {grlvd). 

20. 1 windpipe (Jatru). 

21. 1 (lower) jaw-bone {AanuY or chin. 
[Verse 89] 22. 2 basal bones of the jaw-bone {haniir-miiUi). 

23 a. 3 bones constituting brows, eyes, and cheeks, 

23 b. 1 nasal bone (ndsd) called ghana. 
24. 72 ribs (pdrSvaia) with their sockets (Hhdlaka) 
and tubercles (arbuda). 
[Verse 90] 25. 2 temporal bones {Scukkhaka). 

26. 4 cranial pan-shaped bones {Sirak'kapdla), 

27. 17 breast-bones {urns). 
These bones make up the skeleton of man.' 

This list works out the correct total 360. 



$ 17. Merits^ Defects, and Peculiarities oj the Non- 
medical Version 

1. As has already been pointed out in §§ 5, 6, the advan- 
tage of the Non-medical Version for text-critical purposes is 
that it conErms the corrections suggested in those paragraphs. 
For 

(a) It places the organs of the neck, that is. No. 19, neck- 
bones (ynvd), and No. 20, windpipe {jatru), in their proper place 
in connexion with, and immediately before, the bones of the 
head. 

(b) It avoids the reduplication of the words amsa in connexion 
with No. 13, BJidjdnu, in connexion with No. 11. 

2. On the other hand, the Non-medical Version has three 
defects; namely : 

(a) It places No. 24, the ribs together with their sockets and 
tubercles, in the midst of the bones which belong to the head. 

(b) It also places No. 27, breast-bones (uras), at the end of 
the whole list, that is, practically along with the bones of the 
head. 

(c) The preceding two defects are mere misplacements, but 
the most serious defect of the Non-medical Version is that 
it entirely ignores the two bones of the arms (bdku) and the 
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four bones of the wrists {manika). These bones, as a reference 
to the lists of the Medical Versions of Charaka (§§ 4, 7) and 
Bheda (§ 12) shows, should have been enumerated between 
Nos. 7 and 8, and Nos. 12 and 13 respectively. 

*3. Further, the Non-medical Version has three peculiarities ; 
namely : 

(a) It uses the peculiar term aihsa-samudbAava^ sprung from 
the shoulder, to denote the shoulder-blade, instead of the term 
amsa-^phalaka of the Medical Version (No. 16 b in §§ 4, 12). 

Of far greater importance than this verbal difference are the 
following two : 

{b) In No. 27 it counts seventeen breast-bones^ instead of the 
fourteen of the Medical Version (No. 24 in §§ 4, 12). 

(c) In No. 23 a it adds the eyes to the brows and cheeks, 
which alone are named in the Medical Version (No. 28 in 
§§4,12). 

4. With regard to the third peculiarity the following point 
is to be noted. The Medical Version, as preserved by Charaka, 
counts a single bone for the complex of nose, cheeks, and brows 
(No. 28 in § 4). But there existed, as Chakrapanidatta tells us 
(§ 11), another view, presented in Bheda's Compendium (§ 12), 
according to which the Medical Version is interpreted as counting 
three bones, that is, one for each of the three items : nose, che^s, 
brows. By adopting this rival view, and adding the eyes as 
a fourth item, the author of the Yajnavalkyan Iiaw-book obtained 
four bones (Nos. 23 a, b) against the single bone of the Medical 
Version, that is, he obtained three extra bones. Similarly by 
his counting seventeen breast-bones against the fourteen of 
the Medical Version, he obtained another three extra bones. 
Thus both operations together gave him six extra bones. The 
rationale of his procedure is now obvious: its intention is to 
correct the shortage of six bones caused by the omission of the 
arms and wrists, as thus : 

Required total 360 

Omitted : 2 arms, 4 wrist-bones ... 6 

Balance , 354 

Add 3 breast-bones and 3 facial bones . . 6 

Total . 360 
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19. 15 neck-bones (^vd). 

20. 2 collar-bones (jcdru). 

21. 1 (lower) jaw-bone {Aanu) or chin. 
[Verse 89] 22- 2 basal bones of the jaw {kanu^mula). 

23 a. 6 bones constituting brows, eyes, and cheeks 

{latdt-dkn^gand^)' 
28 &. 1 nasal bone {ndsd) called ghana. 
24. 72 ribs (jMrfvaka) with their shallow sockets 
{sthdlaka) and tubercles (arbuda). 
[Verse 90] 25. 2 temporal bones (SaniAaia). 

26. 4 cranial pan-shaped bones (Sirak-iapdla). 

27. 15 breast-bones (ura^). 



§ 19. Criticism of Gangddhar*s Recension 

1. At the end of the Non-medical Version, as given by 
him, Gangadhar adds the remark : ' this is the statement found 
in the Agneya Purdna and in the Tdjnavalkya SamAitd Law-book.' 
As a fact^ however, it is not a real quotation that he gives, but 
an ' edited ' recension of the statement. For his recension differs 
considerably in several points from the traditional recension in 
the Law-book. 

(a) In No. 6 Gangadhar counts four heels instead of two. 
(6) In No. 18 <? he counts thirty-five back-bones instead of 
forty-five. 

(c) In No. 20 he counts two Jatru (collar-bones) instead of 
one (windpipe). 

(d) In No. 2Sa he counts six bones instead of three. 

{e) In No. 27 he counts fifteen breasfc-bones instead of seven- 
teen. 

(/) In No. 7 a he inserts four wrist-bones. 

(g) In Nos. 18 a, b he inserts a sacral and an anal bone. 

2. Among these differences, the items c, dy andy* enable us to 
see the reason which led GkngSdhar to elaborate his emended 
recension of the Non- medical Version. We have seen (§ 17) that 
the traditional Non-medical Version entirely neglects to count the 
two arms and four wrist-booes. From the fact of Gangadhar 
counting the four wrist-bones, it is evident that he had noticed 
the defect of the traditional recension. But it may be asked 
why he did not also coimt the two arms. The answer is indicated 



§ 19] CRITICISM OP GANGADHAR'S RECENSION 51 

by the differences noted in the items c and d. They show that 
Gangadhar was acquainted with the interpretation of Vijna- 
ne^vara in his Mitakshai^ Commentary (§§ 20, 21). He followed 
that commentator in including the arms under the term 
^forearm' (No. 8, aratni); also, in tskidng Jatru to refer to the 
two collar-bones, as well as in allotting two bones to each of 
the three items : brows, eyes, cheeks. As VijnaneiSvara, however, 
fEkiled to realize the omission of the four wrist-bones, Gangadhar 
supplied the deficiency. Moreover, he did not follow VijnaneiSvara 
in discounting the four bases (No. 4, sthdna). There is, however, 
still another circumstance that influenced Gangadhar's emended 
recension; namely, his acquaintance with SuSruta's statement 
on the skeleton. From the traditional recension of that state* 
ment (§ 27), he obtained his count of four heels, as well as of 
the sacral and anal bones. 

8. The combined result of the two modifying influences was 
the augmentation of Grangadhar's list by twelve bones. And 
it was to counterbalance this excess that Gtingadhar reduced 
the back-bones by ten, and the breast-bones by two ; as thus : 



Grand total of the Non-medical Version (§ 20, col. 
Add, Two extra heels in No. 6 . 

Four wrist-bones in No. 7 a 

One extra jo^ru in No. 20. 

Three extra bones in No. 23 a 

One sacral bone in No. 18 a 

One anal bone in No. 18 6 



iv) 



Total 
Deduct, Ten back-bones in No. 18 c 
Two breast-bones in No. 27 



360 
2 
4 
1 
3 
1 
1 

— 12 

372 
10 
2 

— 12 



Balance 



360 



It seems hardly necessaiy to point out, and it will be shown 
in the Third Section, that all this manipulation of the numbers 
of the list is performed without any reference to, and has no 
warrant in, the actual state of the skeletal structure. 

4. R^;arding the influence of the statement of SuiSruta on 
the recension of GangSdhar, another indication of it may be 

B 2 
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noted in the latter's employment of the tenns kurcay duster 
(§ 18, footnote), and kO/rjoara, elbow-pan (No. 11). Both terms 
are peculiar to the system of SuiSruta (§§ 27, 28). The gfenuine 
recension of the Non-medical Version does not use the term 
kurca at all, and instead of kurpara it uses the term kapola 
(No. 11 in § 16). The reason, no doubt, why Gangadhar 
preferred the Sui^rutiyan term kurpara was that he saw that 
the term kapola was misleading. It properly signifies the 
cheek, and is here out of place, because the cheeks are enumerated 
afterwards under the name ganda (No. 23 a). The fisict is (§ 21, 
cl. 3) that kapola is an ancient &lse reading for kapdla, a pan, 
which signifies the pan-like olecranon process of the elbow (§ 53), 
and which is used in the Medical Versions of Charaka (§ 4) and 
Bheda (§ 12) in the slightly modified form of kapdlikd^ a small 
pan.^ 

§ 20. The Commentaries on the Non-Toedical Version 

1. The commentaries on the Non-medical Version contained 
in the Law-book of Yajnavalkya throw not a little light on the 
subject of the defects and peculiarities of that Version. The 
subjoined table exhibits a conspectus of their theories of inter- 
pretation. Columns I to IV refer to the Law-book itself, and 
columns V to VIII to the commentaries of Apararka (V), 
Vijnanefivara (Mitakshara, VI), Sulapani (VII), MitramiiSra 
(Vin). Column III gives the number of bones of each item 
of the list, and column IV the totals of the bones named in 
each verse. For the original texts and translations of the 
commentaries, see §§ 79-82. 

^ As a Seict, the India Office MS., No. 540, of the Yiam. Smfti, reads 
kapola ; see § 84. 
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I. 

Vebse. 


II. 
Items op List. 


III. 
Yajn, 

64 

20 

20 

4 


IV. 
Yajn. 


V. 

Ap. 

108 
74 

12 

2 

63 

I 
2 80 

2 

23 
360 


VI. 

VlJN. 


VII. 

StTL. 


VIII. 

MiT. 


85 


1. Teeth and sockets 

2. Nails {^MxJcha) 

3. LoDg bones {idlakd) 

4. Bases (sthana) 

5. Phalanges (angult) 

6. Heels (pdrmi) 

7. Ankle-bones (gtHpha) 

8. Forearms (a^atni) 

9. Legs (Jangha) 

10. Knee-caps {jami) 

11. Elbow-pans (kapola) 

12. Thighs {Hm-phalaka) 

13. Shoulder-blades 

14. Collar-bones {akaa) 

15. Palatal cavities (<aZtlMiA;a) 

16. Hi^^hlsideB (ironi-phalaka) 

17. Pubes (bhaga) 

18. Back-bones {prsfha) 

19. Neck-bones Qriva) 

20. Windpipe (jatru) 

21. Chin (Aanti) 

22. Basal tie-bones 

23 a. Bones of brows {lald(a) 
„ eyes (aksi) 
„ cheeks (^awcfa) 

23 b. Nasal bone (noaa) 

24. Bibs, &c. {parivaka) 

25. Temporal bones {Sankha) 

26. Cranial pan-shaped 

27. Breast-bones {uras) 

Grand totals 


108 
74 

14 

63 
78 
23 


104 
74 

14 

64 

2 

2 

2 81 
2 

23 
360 


104 
74 

14 

64 

2 

2 

2 81 
2 

23 

360 


104 


86 


60 
2 
4 

4 
4 


74 


87 


2 
2 
2 
2 
2 
2 
2 


14 


88 


1 

45 

15 

1 

1 


64 

2 


89 


2 
1 

1 

1 

1 

72 


2 

2 81 
2 


90 


2 

4 
17 


23 




360 


360 
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2. It will be noticed at once that the totals of Apararka 
(col. V) diflfer from those of the three other commentators 
(cols. VI, VII, VIII). The latter agree among themselves ; and 
a comparison of their comments shows that the views of Vijna- 
neiSvara, who is the oldest among them, have been simply 
adopted by the two others. Apararka, who was a near con- 
temporary of VijnaneiSvara, holds an independent view, which 
differs in respect of four of the six totals ; viz. the first, third, 
fourth, and fifth. These differences will now be considered 
seriatim, 

8. In verse 85, VijnaneiSvara (in his commentary called 
Mitdkshard) makes the total of the bones to be 104. He arrives 
at this total by discounting the bases {sthdna). According to 
him the terms sthdna (base) and ialdkd (long bone) refer to the 
same organ (hand or foot, as the case may be), but describing it 
from two different points of view : Saldkd describes the two hands 
and feet with reference to the total number of their individual 
bones, which is twenty, while sthdna describes them with regard 
to the four sets into which those twenty bones are divided. 
Of course^ in a mere enumeration of the bones, both terms are 
not required ; and as we are not primarily concerned with any 
sets they may form among themselves, but only with their 
number as individual bones, the four sthdna (or sets of ialdkd) 
are rejected from the count. On the other hand, according to 
Apararka, the two terms Saldkd and sthdna refer to quite different 
organs, Saldkd denoting the long bones (metacarpal and meta- 
tarsal), and sthdna^ the bases of the long bones, that is, the carpus 
and tarsus, or what Su^ruta calls kurca or cluster of small bones. 
The reason — ^a textual one — ^that led the two commentators to 
this difference of interpretation, will be found fully explained in 
an Exegetical Note, § 83. Here it is only necessary to point out 
that Apararka is correct ; for the interpretation of Vijnane^vara 
entirely omits from the count two such important organs as 
the carpus and tarsus. The total of the bones in verse 85, 
therefore, must be 108, as stated by AparSrka. 

4. In verse 87, Vijnane^vara makes the total of the bones 
to be fourteen, while Apararka counts only twelve. The differ- 
ence arises from Aparilrka's taking aksa-tdlusaka (Nos. 14, 15) 
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to be but a m^le torn, and to denote a angle b<Hie, thai k, 
a bone wjihiIhI, as he soffpaaeB, 'on the edge <^ the eye' 
(mi^m-pnmim^ thae being, of eomao^ two audi hemes, one on 
ihe edge at cither eye.' On the other hand, Y^ninemia 
takea that tenn to be double, and to denote two distinct bones; 
nametyyaiaa to agnify 'the bone between the eye and the ear' 
(jgyng-nrffiyor I wMtdife)^^ and tdlmmia to denote tiie hud pakte 
{hdbM). In this case, so &r as the ooonting is concerned, 
YijnincsTazm, no doubt, is eoneet. Aparirfca was probably led 
to his fimdfbl interpretation of tl^ single term by the necessity 
of working cot tl^ required grand total of 360 bones. Bat 
with regard to the meaning of tl^ tom aba, both of them 
are wrm^. That term is moely a diorter fbim of the woxd 
aimla, and denotes the c(flar4x»e (§ 55).' 

5. In Ycrse 88, Ygninesrara makes the total of the iMmes 
to be sixty-^Dor, while Apararka coimts sixty-three. The diffior- 
enee ariaeB hwa the bet that YijnanesTara counts two jairu 
(No. 20), while Apararka coontB bat oie. In this case Apararka 
again is right, tor Vgnanemra commits the mistake of taking 

Jairu to mean c(dlar-bone. The sobjeci will be fbUy diacossed 
in the Third Section (§ 62) ; here it must suffice to point oat 
that Vijnaneavara's interj«etation is in the teeth of the text 
which he inti^rets, and wideh distinctly »ys that there is bat 
one jairm. 

6. In Yerse 89, Tgnanesraia makes the bones amoant to 
eighty-one, while Aparirka counts eighty. The diffidence arises 
from their counting the bones referred to in the ccmiplex term 
laldt'difi'famda, loow-eye-cfaeek (No. 23 a), in two difierent ways. 
Aparirka takes ihe term to denote <»e brow, two eyes, and two 
cheeksy or altogether five bones, while Vijnaneivara counts 
two brows, two eyes, and two dieeks^ <v a total of six bones. 
In tiiis case, both are wrong. In the text, that complex term 

' He cfidcntly takes aim to be synoDymoos with oibi, eye. 

' In Uei, Yijnine^vara's mifa is ideiitiol with Apararka's akm- 
ffl7i?fafa- 

' Both IVofc iW CT Stenzler and Jofly hsTC been misled by the 
comnientaries in their translatunis ' Sclalen '( Fofii^^ 
p. 98) and ' bywer part of the temples' (Saend Bcokt of the Masi, 
▼oL vii, p. 284); to also Mandlik, p. 253, has ' temples '. 
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is not qualified by any numeral — a circumstance which indicates 
that but one bone is reckoned for each of the three items.^ 
Hence there are no more than three bones in No. 23 a, and the 
total of the bones included in verse 89 is really seventy-eight. 
That this is the true interpretation of the text is proved by the 
£Etct that it works out the correct grand total 360, as shown 
in cpL IV (also § 16). 

§ 21. Continuation 

1. Regarding the principal defect of the Non-medical Ver- 
sion — its total neglect of the bones of the arms and wrists — 
it is instructive to note the shifts to which the commentators 
are put to explain it. 

2. As to the omission of all mention of the wrist-bones, the 
commentators do not seem to have realized it at all, for none 
of them makes any reference to it. Gbngadhar, as we have 
seen (§ 19), did realize it; and he, therefore, introduced the 
wrist-bones {maniia) in his reconstruction of the Non-medical 
Version. But the early commentators noticed only the omission 
of the arms — a, circumstance, indeed, which cannot surprise us, 
seeing that the arms form such a conspicuous part of the body. 
But the way in which they deal with the omission is character- 
istic. The only solution of the diflSculty which they are able 
to suggest, consistently with their respect for the integrity of 
their sacred text, is to declare that the arms (bdku) are virtually 
included in the term forearm (aratni, No. 8). Thus VijnaneiSvara 
says (see § 80), 'the bones of the arms, being implied in the 
term forearm, number four' ; and his explanation is unquestion- 
ingly adopted by the later commentators, oulapani and Mitra- 

^ That is to say, ekaikam^ * one in each/ is to be understood with 
the clause lalat-dlcsi-gandey but not dm dve, * two in each/ as V^'nS- 
ne^vara understands. His erroneous interpretation has gained such 
credence that it has actually modified the text of the list ini the 
Institutes of Vishnu (§ 22), and that it has been uuquestioningly 
accepted by the translators of the two legal treatises : Professor 
Stenzler, p. 98, 'an deren Wurzel zwei ; ebenso an Stime, Augen, 
Wangen,' and Professor Jolly (Sacred Books of the East, vol. vii, p. 284), 
' there are two (bones) to the forehead, (two) to the eyes, and (two) to 
the cheeks.' 
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jni£m (§§ 81, 82).^ The total inappropriateness of such ah in- 
terpretation is obvious ; for the entire ann (or upper extremity) 
consists of three bones, two in the forearm and one in the arm. 
The total, accordingly, of the bones of the two upper extremities 
amounts to six. But Vijnanei^vara and his followers do not 
seem to have been aware of the fact that the forearm contained 
two bones. This is pretty clear from their comments (see 
§§ 80-82). Their idea was that each extremity consisted of 
two bones, arm and forearm, and similarly leg and thigh, each 
containing a single bone. Anyhow, Apararka, while giving 
the same explanation (§ 79) j candidly says, 'though the term 
forearm (aratni) does not really include the arm {bdhu)y yet here, 
for the sake of securing the number four of the bones, it is 
so employed' (i.e. as inclusive of the arm). This shift of 
interpretation necessarily led to another incongruity. If the 
term forearm {aratni) included the arm {hdhu), by parity of 
reasbn the term leg (jangha) must include the thigh {uru). As 
a matter of fact the commentators do draw that conclusion. 
Thus Apararka expressly says (§ 79), * similarly the word leg 
{jangha) here signifies the whole lower extremity, and hence 
the bones of the two legs number four.' But he fails to notice 
that the bones of the thighs are expressly and separately 
enumerated in verse 87, where accordingly he counts them 
a second time. 

8. The true explanation of the difficulty, of course, must be 
of a very different kind ; and it is one which the text of the 
Non*medical Version itself suggests with some degree of 
probability. The place where the mention of the bones of the 
arms and wrist-bones would come in is verse 87. Now the 
wording of that verse is marked by some peculiarities. It runs 
as follows : 

dve dvejdnU'kapoU<yrupkalak''dm8a-samudbhave I 
aksa^tdlusake Sroniphalake ca vinirdUet \\ 

Literally this means : ' two (bones) each in the knees, cheeks, 
thigh-blades, and in what springs from the shoulder; also, (as) one 

^ Also Nanda Pandita adopts it in his commentary on the Visum 
Smrti (§ 86). 
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should declare, in the collar-bones, palatal cavities, and hip- 
blades/ Here the item * cheeks ' is utterly out of place, occurring 
as it does between the knees and thighs. To any one conversant 
with the skeletal structure it must be obvious that words 
meaning elbow and arm should have their place there ; and 
there can be no doubt whatever that kapola is simply an ancient 
misreading for kapala^ elbow-pan.^ Gangadhar recognized 
the truth, and hence in his reconstruction of the Non-medical 
Version (§ 19, cl. 4) he substituted the correct synonym kurpara. 
There is another ancient misreading in the term Q/ru^'jahalaka, 
thigh-blade ; for phalaka denotes a broad^ flat bone, and is quite 
inappropriate as a descriptive of the thigh-bone. The true 
reading, of course, must be nalaka, which signifies a cylindrical, 
hollow bone, and which occurs, in this connexion, in the Medical 
Versions of Charaka and Bheda (§§ 4, 12). Very striking is 
the use of the otiose phrase ' one should declare ' in the midst of 
a statement packed as concisely as possible with the details of a 
long enumeration. It clearly suggests that it is inserted as mere 
padding to fill up an awkward lacuna. Yajnavalkya, or whoever 
was the author of the Non-medical Version, must have had 
a defective MS. copy of the Medical Version to work with. 
There were false readings in it (kapola^ uru-phalaka) as well 
as lacunae (arms and wrist-bones). As he was unable to supply 
the lacunae, he had recourse to padding. The use of the 
curious term amsa-aamudbhava^ springing from the shoulder, to 
denote the shoulder-blade, is perhaps due to the same need of 
padding. For though it is not a false descriptive, it is a need- 
lessly long substitute for the shorter terms armada or avMa- 
phalaka. In addition to padding, however, the author had also 
to make good the shortage of six bones caused by the omission of 
the arms and wrist-bones. This he did, as shown in § 17 (p. 48), 
by augmenting the number of the breast-bones and facial bones 
by three bones each, or a total of six bones. We have here 
a case of ill-instructed * editing ' of a medical text similar to 

^ Accordingly, the translation ' Backen ' by Professor Stenzler (p. 98) 
and * cheek ' by Professor Jolly {Sacred Books of the East, vol. vii, p. 284) 
should be replaced by * Elbogenknochen ', and ' funny-bone ' or * crazy- 
bone ' respectively. 
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that from whicli the texts of Charaka and Susruta suffered 
recently at the hands of Grangadhar (§§ 9, 35), and anciently 
at the hands of Vagbhata I (§ 40). 

§ 22. The Non-medical Version of the Institutes of 

Vishnu 

1. The essential identity of the Non-medical Version, as it 
is found in the Institutes of Vishnu, with the same Version as 
it occurs in the Law-book of Yajnavalkya, is shown by the fact 
that it also omits all mention of the arms and wrist-bones, and 
that it also corrects the resulting shortage of six bones by a 
corresponding increase in the number of bones of the breast 
and &ce, as explained in § 17 (p. 48). 

2. On the other hand, there are significant points of differ- 
ence. These will be enumerated with reference to the table 
given in § 20. 

(a) The list in the Institutes omits No. 4, bases (stMna), 
altogether. 

(b) In No. 20 it counts two jatni or collar-bones. 

(c) In No. 23 a it counts two bones for each of the three 
items : brows, eyes, cheeks ; that is a total of six bones. 

Referring to column VI of that table, it will be seen that 
these three points of difference exactly reflect the interpretation 
which Vijnanei$vara, in his Mitakshara Commentary, places on 
the statements of the Law-book of Yajnavalkya. According to 
him, the item ' bases ' (stAdna) is practically superfluous ; accord- 
ingly the Institutes of Vishnu omits that item altogether. 
Again, VijnSneiivaT^ takes y^^ri^ to mean collar-bone, and counts 
two of them, in spit« of the plain statement of the text that 
there is only oneJairM : the Institutes, as interpreted by Nanda 
Pandita, follows suit. Once more Vijnaneiivara counts two 
brows, two eyes, and two cheeks : the Institutes does the same, 
and in fact actually introduces the number two (dve) into the text 
(p. 56, footnote). The conclusion from this remarkable agreement 
is unavoidable that whoever drew up the list as we find it in the 
Institutes, did so on the basis of V\jnanei$vara's interpretation, 
and that accordingly the introduction of that list in the Institutes 
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cannot be placed earlier than the date of Vijnanesvara, that is 
after 1100 a. d. (§ 14). Seeing that the Ingtitutes of Vishnu 
appears to be often quoted in the Mitakshara/ it does not seem 
impossible that the appearance of the list in the Institutes is 
due to Vijnane^vara himself. 

3. In connexion with the late date of the introduction of the 
Non-medical Version into the Institutes of Vishnu, it is instructive 
to note the attempts that have been made^ in some manuscripts 
of that work, to amend the text so as to remedy the g^reat defect 
of the omission of the arms. As to the omission of the wrist- 
bones it appears never to have been realized by any one, copyist 
or commentator. Among the seventeen MSS. enumerated in 
§ 14» there are four, Nos. 4, 12, 18, 17 (see § 84), which offer 
a curiously emended text. They omit the clause referring to the 
thighs and shoulder-blades (uro^'msayoi^ No. 66 in Professor 
Jolly's edition, and Nos. 12, 18 in the table in § 20), and instead 
of the clause referring to the long bones (pdnUpdda-ieUdkdi^ca^ 
No. 59 in the edition, and No. 3 in the table) they substitute 
the clause : ' two arms, two forearms, two thighs ' {dve bdhu^ dve 
praMhu^ iirU'dvat/am). But this emendation is no real improve- 
ment ; for though it introduces the arms (bdAu), and retains the 
thighs (uru), it eliminates the shoulder-blades (amm)^ and 
reduplicates the forearms (praldhn) which had already been 
mentioned under the term aratni (No. 68 in the edition, and No. 8 
in the table).^ But though the emendation is not a suocessj it 
at all events proves that the text of the Institutes, so far as the 
list of the bones is concerned, was not considered too sacred 
to be altered. In the case of the Law-book of Y&jnavalkya, as 
shown in § 21, though the commentators recognized the omission 

^ See Professor Jolly's Introduction, p. xxxii, in Sacred Books of the 
Ecistj voL vii. It woidd be interesting to examine (what I have not 
been able to do) all early quotations of the list from the Institutes. 
If no quotation earlier than Nanda Pandita can be found, the intro- 
duction of the list into the Institutes may be due to that commentator 
who adopts all the views of V\jnane^ara. 

' With regard to the repetition of the forearms, it may be noted 
that it only occurs in two MSS., viz. Nos. 12 and 17. In the critical 
footnotes in the Bihliotheca Indiea edition, p. 197, the reading in 
question, which occurs in No. 12 (Professor Jolly's MS. V), is not 
recorded. 
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of the arms, they were anwilling to meddle with the tune- 
honoured text, and aeeordinglj had reooorse to shifts of inter- 
pretation. The hat that there was no reluctance to meddle 
with the text of the Institates of Vishnu^ would seem to show 
that in that work the list enjoyed no right of inviolability, but 
was known to be of recent introduction. 

4. It only remains to note two lesser points of difference and 
of agreement between the Institutes of Vishnu and the Law-book 
of Yajnavalkya. The two points of difference are the following : 

(a) In No. 1 the Institutes substitutes the curious term 
sukpna^ or minute {scL bone), for stMla, to denote the sockets of 
the teeth. 

(i) It places No. 27, breast-bones (uras), not at the very end 
of the list, but between No. 24, ribs, and No. 25, temples — 
a location which is no less incongruous (see § 17). 

The two points of agreement are the following : 

(a) In N<). 23 b the Institutes of Vishnu also uses the curious 
term ghand^thikdy or ^^no-bone, to denote the nose. 

[b) It also places the phalanges (No. 5) after the long bones 
(No. 3), whereas in the Medical Version of Charaka and Bhedsb 
the phalanges occupy their natural and logical position in 
advance of the long bones (§§ 4, 12). 

$ 23. The Non-medical Version in the * Anatomy ' 

1. It remains to notice a work which also contains a ver- 
sion of Atreya's system of the skeleton. Into the preceding 
discussion it has not been introduced, because its author and 
age are at present unknown. Nevertheless its testimony^ on 
some of the points which have been discussed is sufficiently 
striking to deserve to be taken into consideration. Its name 
is simply Sdrira, or ' Anatomy *, and so far as I know, it is not 
otherwise known. It is contained in the same MS. volume 
No. M. a. I. 483 (Cat. No. 167) of the Tubingen University 
Library which contains also the ' Chapter on Anatomy * of the 
Vishnu Dharmottara PurSna, already mentioned in § 14.^ Its 

^ This curioasly corroborative testimony was discovered by me only 
after the preceding paragraphs had been written. 

' The MSS. of both works are written by the same 'hand' of 
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versified contents are compiled from many different sources, 
some of which are quoted by name.^ Its statement on the 
skeleton, in particular, is taken from the Law-book of Yajna- 
valkya, and accordingly gives the Non-medical Version. Though 
in this case the source is not named, there can be no hesitation as 
to its identity, seeing that in most of the verses there is a literal 
agreement (see § 87). But the interesting point is that the 
agreement fails mainly in verse 87, where, as shown in § 21, the 
great defect of the Non-medical Version comes in. This verse 
is entirely rewritten in the 'Anatomy', so as to admit the 
insertion of the two arms and four wrist-bones. 

2. The statement on the skeleton in the ^ Anatomy ' runs as 
follows (Original Text and literal translation in § 87) : 

'The body has six parts (an^ci), and of bones it has three 
hundred and sixty ; namely, 

[Verse 85] 1. 64 teeth (danta) with their sockets {tdika). 

2. 20 nails {nakha). 

3. 20 long bones {ialdkd\ 

4. 4 bases {sthdna) of the long bones* 
[Verse 86] 5. 60 phalanges {cmgtdi), 

6. 2 heels (pdrs^i). 

7. 4 ankle-bones {gulpha), 

8. 4 bones of the forearms (aratni). 

9. 4 bones of the legs {ja/h^ha). 
[Verse 87] 10. 2 collar-bones (amsa). 

11. 2 shoulder-blades {amsa-pAalaka), 

a Bengali writer, and their leaves are numbered cousecutively on 
the left-hand reverse margin. It was probably for this reason that 
in the Catalogue they are described as being a single work called Viswur 
dharmoUara, But that they are really two separate works is proved 
by the following facts: (1) There is an alternative numbering of the 
folios on their right-hand reverse margins, which is separate for either of 
the two works ; (2) The end of the first work is indicated on the obverse 
of the fifth folio (or the eighth of the total consecutive count) by the 
colophon iti Vismuiharmottar-oktam Scmrcm aamc^am, i.e. here 
ends the ' Anatomy' declared in the Vishnudharmottara ; while the end 
of the second work is on the obverse of the thirteenth folio (twentieth 
of the total) as iti Scm/ram mmaptam, i.e. here ends the 'Anatomy'; 
(3) The subject of the two works is identical, and to a large extent 
they go over the same ground; witness, e.g. the occurrence of the list 
of bones in both works. 
^ e.g. Charaka, TogornrnkidvoB, KatUa/vali Nirnaya, Lauha-pr(td^M» 



§ 28] NON-MEDICAL VERSION IN ' ANATOMY ' 68 

12. 4 wrist-bones (Aasta-maniia). 

13. 2 hollow bones {tuUaka) of the arms {bdhu). 

14. 2 hollow bones (ualaia) of the thighs (uru). 

15. 2 palates {tdlu). 

16. 2 eyes {neira). 

17. 2 knee-caps (Jdnu). 

18. 2 elbow-pans {jdnu^kapdlikd). 

19. 2 hip-blades {SronUpJudaka). 

20. 2 basal tie-bones of the (lower) jaw {hanvr-mula 

handhana). 
[Verse 88] 21. 1 pnbic bone {bha^/d). 

22. 45 back-bones (prstka). 

23. 10 neck-bones (^rfm). 

24. 1 windpipe {jatru). 

25. 1 (lower) jaw (kanu), or chin. 

[Verse 89] 26. 1 facial bone constitating nose, cheeks, and 

brows (ndsa^andakuta-laldfaia mukke), 
27. 72 ribs (pdrSvaka) with their sockets {kaulaka) 
and tubercles {arbuda). 

[Verse. 90] 28. 2 temporal bones (/flw^Ai^i^). 

29. 4 cranial pan-shaped bones {l^rah-kapdla). 

30. 17 breast-bones {uras). 

These make np the skeleton of man.' 

3. Comparing the foregoing statement with what has been 
explained in §§17 and 21 regarding the constmction of the 
Non-medical Version in the Law-book of Y&jnavalkya, the 
following points may be observed: 

{a) The author of the ^ Anatomy ' noticed the omission of the 
arms and wrist-bones, and the consequent padding of verse 87 
with otiose elements. Hence he entirely rewrote that verse, 
eliminating all padding, and thus making room for the inclusion 
of the four wrist-bones (No. 12) and two arms (No. 13). 

{b) He further noticed the difference in the way of counting 
the facial bones; viz. that Charaka counted a single bone for 
the complex of nose, cheeks, and brows, while the Non-medical 
Version counted four bones, one for each of the four items : nose, 
cheeks, brows, and eyes. Accoixlingly ^ he restored Charaka's 
count (No. 26), which process involved the exclusion of the eyes, 

(<?) On the other hand, probably accepting the authority of 
the system of Su^ruta as against that of Charaka, he retained 

^ Probably on the authority of Chakrap&nidatta's Commentary (§11)' 
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the eyes, but a43sigiied to them a special place in No. 16, in the 
reconstructed verse 87. 

(d) For the same reason, he appears also to have retained the 
count of seventeen breast-bones (No. 30). 

The result of all this manipulation of the statements of the 
Non-medical Version was that there were now five bones in 
excess of the required total 360. Hence 

{e) He reduced the number of neck-bones by five, counting 
ten (No. 23) against Charaka's fifteen (No. 23 in § 4). 

4. The whole operation, as above explained, may be exhibited 
thus: 

Grand total of the Non-medical Version . 360 

Add, Two arms (No. 13) . . . . 2 
Four wrist-bones (No. 12) . . . 4 
Two eyes (No. 16) .... 2 

— 8 



Total 368 

Deduct, Three facial bones (No. 26) . . 3 
Five neck-bones (No. 23) . . 5 

— 8 



Balance 360 

The objection to this operation is twofold. First, the inclusion 
of the two eyes is not warranted by the Medical Version of 
either Charaka or Bheda. The eyes, in &ct, form no item of 
the skeletal structure in the system of Atreya, but belong to 
the system of Su^ruta (§ 30). Secondly, the reduction in the 
number of neck-bones is not warranted by any true view of 
the skeletal system. The correct procedure for the author 
of the 'Anatomy' would have been to restore Charaka's count 
of the breast-bones, that is, to count fourteen breast-bones (No. 24 
in § 4) instead of seventeen. This reduction of three bones in 
the breast, together with the exclusion of the two eyes^ would 
have given him the five bones which he required to redress the 
excess resulting firom his operation. 

5. On the other hand a distinct improvement made by the 
author of the ' Anatomy ' is his correction of the two ancient 
false readings kapola and uru-pJialaia (Nos. 11 and 12 in § 16, 
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and see § 21, cl. 3), for which he sabstitutes the trae readings 
urtt^nalaia and kapdlikd. 

^ 24. Bdation of the Medical Version to the Non-medical 

1. We are now in possession of all the evidence to enable 
us to sum up the case concerning the relation of the two Medical 
Versions (§§ 4, 12) to the Non-medical. 

2. When the needful corrections are made in the Non-medical 
Version, which have been indicated in §§ 17-28, that is, when 
the omitted six bones of the arms and wrists are inserted, and 
on the other hand, the alterations, made for the purpose of 
correcting those omissions, are cancelled, the Non-medical Version 
reveals itself in all essentials to be exactly the same as the 
Medical Version of Charaka in the restored form given i^ § 7. 

8. But in two striking points of terminology, the Non-medical 
Version differs from the Medical Version, whether of Charaka or of 
Bheda. These are : first, the use of the term sthala (No. 1 in § 16) 
or Hiima (§ 22, cl. 4 a) to signify the sockets of the teeth, where 
the two Medical Versions have the term ulukhala. Secondly, 
its use of the term ghandsthikd to denote the nose, which is not 
found in the two Medical Versions. The latter term has been 
a puzzle to all commentators. They simply refer to it as ' the 
so-called ghana bone ' (gAana-samJnamfastAi\ but do not attempt 
to explain it. But seeing that there exists a Sanskrit word 
ghrdm^ or Prakrit ghdna^ meaning ' smelling ' or * nose ', it may 
be suggested that ghandsthikd represents the Sanskrit word 
ghrdn^dsthiid, lit. smelling bone, which in the ordinary Prakrit 
would take the form ghdnatthiid, but in the North-Westem 
Pr&krit, or the well-known Vernacular Sanskrit of those parts, 
which were the home of the school of Atreya, might very well 
have been ghandsthikd. 

4. Also, in a formal point of arrangement^ the Non-medical 
Version differs from the two Medical Versions. In the former 
the phalanges are placed after the long bones (§ 22, cl. 4 b). In 
the Medical Versions of Charaka (§ 4) and Bheda (§ 12), on the 
other hand, they precede the long bones. The latter arrange- 
ment, it is hardly necessary to say, observes the natural and 
logical order of the bones. 

BOBBVUi F 
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5. These differences, comparativelj trifling as they are, seem 
to warrant the inference that the Non-medical Version is based 
neither on the Compendium of Charaka (i.e. ultimately of 
Agmveta,) nor on that of Bheda, bnt that, as suggested in § 1 (p. 4), 
it represents a third Medical Version which may have stood in 
the Compendium of another of the six pupils of Atreya, whose 
identity at present is unknown. 

6. A coincidence may be worth noting. In the existing MS. 
of the Bheda Samhitd the clause referring to the arms is missing 
(§ 13, cl. 1). Exactly the same omission is found in the Non- 
medical Version (§ 17, cl. 2 c). The author of that version, as 
has been suggested in § 21 (p. 58), must have had a defectiye 
MS. of the Medical Version to work with. The actual existence 
of such defective manuscripts is curiously corroborated by the 
MS. of the Bheda Samhitd. 



J 25. General Conclusions 

The principal results of the investigation in the preceding 
paragraphs may now be summarized as follows : 

1. In the Medical and Non-medical Versions we possess three 
independent presentments of the doctrine of Atreya concerning 
the skeleton, transmitted, probably, by three members of his 
school. To two of these members, Agnivela and Bheda, the 
two Medical Versions professedly are due. Agnive&t's Version 
we possess only as contained in the Compendium of Charaka, 
but that Charaka introduced no material change into it^ is 
proved by its close agreement with the Version of Bheda. The 
name of the third member, on whose presentment of Atreya's 
system the Non-medical Version probably is based, is not known, 
neither its reputed author Yajnavalkya, nor any of the old 
commentators recording any tradition on the subject. 

2. The text of the statement on the skeleton has not been 
preserved in a quite perfect condition in any of the three 
Versions. Several of the corruptions now found in them, e. g. 
the misplacement of No. 19, palatal cavities {tdlilsaka in §§ 4, 
12, or No. 15 in § 16), are of a very ancient date, going back 
at least to the fourth century a. d., seeing that they appear in 
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the Law-book of Ysjnavalkya whicli belongs to that century 
(§ 14). Fortunately (as may be seen by comparing § 4 with 
§ 7), with the exception of one, none of these corraptions is of 
any great importance. Being clerical errors of misplacement or 
duplication they merely affect the external form of the statement. 
The single exception which affects the substance of the state- 
ment is the error concerning the number of the wrist-bones 
(mamiia)^ which is said to be two instead of four (No. 9 in §§ 4, 
12). That there existed in the medical manuscripts, in this 
particular place, a more or less serious corruption of the text 
from a very early date, is shown by the &ct that in the fourth 
century a. d. Yijnavalkya, in preparing his Law-book, apparently 
was unable to make anything of the medical text which was 
available to him, and thus came to omit from his Non-medical 
Version all mention of the wiist-bones. Nevertheless, as will be 
shown in § 52, with a little attention to the actual structure of 
the skeleton, it is easy enough to detect and remedy the error. 
As has been shown in § 23 (p. 68), the error was detected and 
corrected by the unknown author of the ' Anatomy ' ; and it is 
one of the merits of GangSdhar's edition of the Compendium of 
Charaka, that in his otherwise much misconceived reconstruction 
of Charaka's Medical Version (§ 8), he made the number of the 
wrist-bones to be four.' 

Note. — It may be usefrd briefly to put together the various in- 
dications which go to prove that, in the osteological summary of 
Charaka, the true number of the wrist-bones was not two but four : 

(1) As shown in paragraph 6, the exclusion of the two amM 
as an otiose repetition necessitates a corresponding increase in 
the number of wrist-bones. 

(2) As shown in § 52, the system of Charaka, consistently 
construed, requires the count of four wrist-bones. 

(8) As shown in § 17, that count is a necessary &ctor of a 
correct appreciation of the confusion in the Non-medical Version. 

(4) As shown in §§ 19 and 28, both GangSdhar and the anony- 
mous author of the ' Anatomy ', in their attempted reconstructions, 

^ Possibly Gan^^har may have been acquainted with the anonymous 
' Anatomy '. See also the remarks in § 78 on Gang^har*s doctrine 
of four wrist-bones, in his reconstruction of the Non-medical Version. 

F 2 
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find it necessary to admit that count ; and in &ct, without it no 
intelligent and consistent reconstruction appears to be possible. 
Regarding the exclusion of the item amsa, as an otiose duplica- 
tion, it is supported by the following circumstances : 

(1) The actual occurrence of the similar duplication ofjdnu{^6). 

(2) The actual omission, in the Non-medical Version, of both 
reduplicated words amsa ^ndjdnu (§§ 16, 17). 

(3) The exclusion of amea in the attempted reconstruction of 
Gangadhar (§ 9, p. 30). 

(4) The mention of only two bones in the shoulder, in the 
osteological system of the Atharva Veda (§ 48, cl. 6). 



B. The System of Susruta 
§ 26. SuSruta!s Statement and its Recensions 

1. SuiSruta's system of the bones of the human body is 
stated in the beginning of the fifth chapter of the third or 
Anatomical Section (Sdnra StAdna) of his Compendium. 

2. There exist two recensions of this statement. One is 
printed in Jivananda's edition of the Compendium, p. 381, 
paragraphs 15 and 16 (Calcutta, 1889), as well as in all other 
editions with which I am acquainted; e. g. in the editions of 
Madhusudana Gupta, p. 339 (Calcutta, 1834), of Prabhuram 
Jivanaram, p. 481, paragraphs 18-21 (Bombay, 1901), Virasvfimi 
(Madras). The other occurs in Gangadbar's Commentary (called 
Jalpa^kalpataru) on the Compendium of Charaka, p. 188, lines 
5-14 (Berhampore, 1879, see § 3). These two recensions differ 
so widely from each other that it becomes necessary once again 
to inquire into their respective authorization. 

8. The recension which is found in Jivananda's and all other 
prints, and which, in the sequel, will be referred to as the 
Traditional Recension, has in its favour not only all available 
manuscripts, but also all ancient commentaries on the Compen- 
dium of Susruta, as well as all such older medical works as adopt 
SuiSruta's system of the skeleton. Or shortly, the Traditional 
Recension is supported by the whole body of existing witnesses. 

4. As regards manuscripts, I have been able to examine the 
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following eleven copies, in all of whicli the existence of the 
Traditional Recension has been verified: 

1. The Alwar Palace Library MS., No. 1703.^ 

2. The Benares College MS., No. 28 (old No. 64), fols. 18, 19.^ 
8. The Deccan College MS., No. 406, of 1895-8, fols. 87 b, 

38 ; dated Samvat 1704 = a. d. 1647. 

4. The Deccan College MS., No. 948, of 1884-7, fol. 14 ; 

undated. 

5. The Deccan College MS., No. 949, of 1884-7, fols. 53 b, 

54, 55 A, with DaUana's Commentary ; nndiated. 

6. The Deccan College MS., No. 956, of 1891-5, fol. 15 ; 

undated. 

7. The Deccan College MS., No. 224, of 1882-8, fols. 28, 

24 a ; dated Samvat 1640= a. d. 1583.^ 

8. The Bodleian MS. (Hultzsch), No. 349, fol. 31, in iSarada 

characters, on paper, undated ; a Kashmir MS. 

9. The Bodleian MS., No. 789 (Wilson 290), fol. 19. 

10. The India Office MS., No. 72 b (Cat. No. 2645), fol. 17 ; 
kted Samvat 1696 = a. d. 1639 ; contains only the 
Iflra StAdna. 

11. The India Office MS.,No.l842 (Cat. No. 2646}, fols. 21 6, 

22 a ; undated, contains Chandrata's revision of the 
text^ based on the Commentary of Jaijjata. 

It should be observed that these MSS. come from widely 
separated Indian localities, and that three of them, Nos. 3, 7, 10, 
are of a considerable age — ^facts which enhance the value of their 
testimony as that of independent witnesses. 

5. As to old commentaries, we have the two works, compiled 
by GayadSsa and Dallana (§ 2). Of the former, I have been 
able to consult the unique MS. preserved in the Cambridge 
University Library, Add. 2491, fols. 48 i, 49 (^ ; of the latter, the 
Deccan College MS., No. 949, of 1884-7, fols. 53 b, 54, 55 a (see 
above. No. 4). Of the latter, there is also the edition published 
by JivSnanda, Calcutta, 1891. Both commentaries are based on 
the Traditional Recension, and contain not the remotest indica- 
tion of being acquainted with the recension printed by Gang&dhar. 
A number of other old commentaries are known by name, for 

' A copy of the statement on the skeleton from MS. No. 1 was most 
kindly supplied to me by Major P. T. A. Spence, British Political 
Ajgisai ; from No. 2, by the Principal of the Benares College ; and 
from Nos. 3-7, by FVofessor K. B. Pathak, of the Deccan College. 
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which Dr. Cordier's R^entes Decouverte^^ pp. 18, 14, may be 
consulted. But no copies of any of them — so fiu*, at least, as 
the Anatomical Section (JSdrlra Sthdna) is concerned — ^have as 
yet come to light. 

6. As to older medical works which explicitly adopt SniSrata's 
system of the skeleton, we have the following two (§ 2) : 

(1) The &dnra Padmini, by Bhaskara Bhatta {c. a. d. 1000), 
a manuscript of which is in the possession of Dr. P. Cordier 
{lUcentei DA:ouveHe9, p. 80), dated Samvat 1785 = a. d. 1678 ; 
and from which a copy of the statement on the skeleton was very 
kindly supplied to me by the owner. 

(2) The Bhdva Prakaia^ by Bhava Miiira, in the sixteenth 
century^ edited by Jlvananda, and others. 

Both works contain independently versified versions of the 
prose statement of Suiiruta, made by the authors themselves, but 
based on the Traditional Recension of that statement. 

7. As regards Gangadhar's recension, I have not been able to 
discover for it any authority whatsoever. It will be shown in the 
sequel (§§ 29-33) that the Traditional Recension is obnoxious to 
several very serious difficulties; and it is probable that the 
recension of Gangfidhar (§ 35) is a reconstruction of his own to 
meet those of the difficulties which he had noticed. Though 
in some respects, his reconstruction is an improvement on the 
Traditional Recension, it cannot be accepted as satis£EU$tory, 
because it &ils to meet the most serious of the difficulties of that 
recension. 

f 27. The Traditional Recension of Su&mta 

1. The Traditional Recension of SuiSruta's statement (Original 

Text in § 88) on the human skeleton runs as follows : 

' The professors of General Medicine (dyurveda) speak of three 
hundred and sixty bones.^ But books on surgical science 
{ialya'tantra) know only of three hundred. Of these there are one 
hundred and twenty in the extremities ; one hundred and seven- 
teen in the pelvic cavity, sides, back^ abdomen (udara), and 
breast; and n:om the neck upwards there are sixty-three. In 
this wise the total of three hundred bones is made up. Now in 
each toe of the foot, there are three bones ; this makes altogether 

^ The reference here is to the doctrine of Atreya and his school, 
preserved for us in the Compendia of Charaka and Bheda (§§ 4, 12). 
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fifteen. Those bones which constitute the sole, duster, and 
ankle are ten. In the heel there is one ; in the leg there are 
two ; in the knee there is one ; so also in the thigh. Thus there 
are thirty bones in one lower limb. The same count applies to 
the other lower limb, as well as to the two upper limbs. In the 
pelvic cavity there are five bones. Of these there are four in the 
anus, pubes, and hips ; and the fifth constitutes the triangular 
{trUa) sacrum. There are thirty-six bones in one side, and as 
many in the other. In the back there are thirty ; eight in the 
breast ; two in what are called the collar-bones {ahaka-'^amjna) ; 
nine in the neck ; four in the windpipe ; and two in the jaws. 
The teeth number thirty-two. In the nose there are three 
bones. There is one in the palate ; also one each in either cheek, 
ear^ and temple ; and there are six in the cranium.' 

2. This detailed enumeration works out a total of 800 bones, 
as shown in the subjoined table : 

I. FOXTB EZTBEMinSS. 

16x4 =: 60 



1. Phalanges (cmgvii) 

2. Soles {UOa) ' 

3. Clusters {kurea) ^ 

4. Ankle-bones (gulpha) 

5. Heels {parsnt) 

6. Legs ijangha) 

7. Knees (Janu) 

8. Thighs {uru) 

n. Tbunk. 

9. Pelvic cavity {Srani) 

10. Sides {pmrSva) 

11. Back (prsflia) 

12. Breast {urcts) 

13. Collar-bones {akfaka) . 

III. Neck and Head. 

14. Neck (ffrivd) 

15. Windpipe (kantha-nafi)^ 

16. Jaws {harm) 

17. Teeth (danta) 

18. Nose {ndsd) 

19. Palate {talu) 

20. Cheeks {ganda) 

21. Ears ijearna) 

22. Temples Uahkha) 

23. Cranium \iircLs) . 

Grand total 



10x4 = 40 



1X4 = 

2X4 = 

1X4 = 

1X4 = 



36x2 = 



4 
8 
4 
4 

5 

72 

30 

8 

2 



— 120 



117 



9 
4 
2 
32 
3 
1 
2 
2 
2 
6 — 



63 
300 



' Taia^ kurea, and kanfhcMiadi are identical with Charaka's idldka, 
sthdna^ B,nd jatru (§ 4) respectively. 
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§ 28. Suiruta!s List compared with Charaka's 

Comparing SuiSruta's list of bones with that of Chai^a the 
following five points present themselves : 

1, The Principle of Position. Su^ruta divides the body into 
three parts, and explicitly enumerates the bones in accordance 
with ilieir position in those divisions. Charaka (as representing 
Atreya) also refers to this principle, but does not explicitly apply 
it to his enumeration. In fact, if the Traditional Recension 
(§ 4) is correct, he does not strictly adhere to it (§ 5). 

2. The Principle of Homology. The osteological system of 
SuiSruta is strictly based on the principle of homology, according 
to which the several organs of the right and left, and of the 
upper and lower halves of the body, correspond to each other. 
This comes out clearly in the Table in § 27, where the bones 
of the four extremities are succinctly enumerated on that prin- 
ciple. On the other hand, Atreya-Charaka does not appear to 
have fully realized the homologies of the skeleton. The order in 
which he enumerates the bones of the four extremities (Nos. 8- 
15 in § 14), no doubt, indicates some degree of recognition of the 
principle of homology ; and the manner in which he arrives at 
his total number of the vertebral column is intelligible only 
on the implication of the same principle (§§ 59, 61). But in 
the latter case, it is not applied by him with the thoroughness 
of SuiSruta, and it fails him entirely with respect to the cranial 
and facial bones, which are treated by SuiSruta alone on the 
homological principle (§§ 63, 66). The clearness with which 
that principle was recognized by Susruta is shown by the 
subjoined statement (Original Text in § 96, cl. 1) in the sixth 
chapter of his Anatomical Section, which is devoted to an 
enimieration of the so-called * vital spots ' (marman) in the body. 

' In particular, just as there are in the leg (or lower limb) the 
three mortal spots : ankle, knee, and ischio-pubic arch,^ so there 
are in the arm (or upper limb) the three mortal spots : wrist, 
elbow {Mrjpara), and collar-bone. Just as between the hip- 
bone and the scrotum there is the ischio-pubic arch, so between 
the breast-bone and the armpit there is the clavicular arch.' 

^ The vitapa, or ischio-pubic arch, is formed by the combined rami 
of the OS pubis and the ischium. See Figs. 4 and 20. 
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On the other hand (see §§ 41, 47) Susruta carries his principle 
of homology to undue lengths in postulating three joints in each 
of the phalanges, and (at least, according to the Traditional 
Recension ^) the existence of heels in the hand. 

8. Alteration of Terms. The list of Susruta introduces three 
new terms. These are No. 2, tala^ No. 8, kwrca^ and No. 15, 
kantka'jwdty which take the place, respectively, of Charaka's 
terms Saldidy stAdna, and jatru. The identity of the organs 
indicated by these alternative terms will be discussed in the 
Third Section (§§ 48, 49> 62). A fourth new term, which does 
not occur in the list, but is mentioned in the passage just 
quoted, is k^rpara^ which is an alternative for Charaka's hapd- 
likd, elbow-pan (No. 13 in § 4), and for the &lse term iapola of 
the Non-medical Version (No. 11 in § 16 ; see § 19, p. 52). 

4. Alteration of Items. Suiiruta omits from his list the 
thirty-two sockets of the teeth which occur in the list of 
Charaka (No. 2 in § 4). On the other hand, he introduces the 
two ears (iarna), and (as may be mentioned here in anticipation 
of § 80) also the two eyes (akn). The omission of the sockets 
is due to Snfrnta's counting two jaws in the place of Charaka's 
one (lower) jaw (No. 26 in § 4). The insertion of the ears and 
eyes is due to SuiSruta's counting cartilaginous structures among 
the bones of the body (§ 80). The whole subject^ however, of 
these alterations, as well as of others affecting the numbers of 
the bones in each item, will be discussed in fell detail in the 
Third Section. 

5. Alteration respecting Structure. With regard to two 
points SuiSmta's views of the skeleton differ very considerably 
from those of Atreya-Charaka. These are the structure of the 
vertebral column and of the skeletal fitce. On both points, as 

^ On this point, however, the Traditional Recension is wrong ; see 
§ 32. — ^A neat statement of the homologies of the four extremities 
occurs in Arunadatta's Commentary to the Asfahga Hrdayay SiSmra 
Sthdna, eh. 3, verses 14, 15 5 (vol. ii, p. 549 in the first edition): 
' the bones of the two upper limbs are homologous to those of the two 
lower limbs. They may be detailed as follows : The hand corresponds 
to the foot, the base of the hand to the heel, and the wrist to the 
ankle. The cluster exists alike in both. The forearm corresponds 
to the leg, the elbow to the knee, and the arm to the thigh.' 
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will be fally explained in §§ 59, and 65, 66, the system of 
Stuiruta marks a distinct advance in anatomical knowledge. 

§ 29. Difficulties and Inconsistencies of the 

Traditional Recension 

1. The Traditional Recension of the statement of Solrata is 
beset with many difficulties and inconsistencies, both in respect 
of form and matter, which render it impossible to accept it as 
the genuine production of SuiSruta. 

2. As regards the form, there are two points which deserve 
consideration. In the first place, with reference to the bones of 
the tmnk, the Traditional Recension states that they are distri- 
buted over * the pelvic cavity, sides, back, abdomen, and breast ' 
(§ 27). That this is the true reading of the Traditional Recen- 
sion is proved by the fact that the two medical works, Sdrira 
Padmini and Bhdva Prakdia^ which adopt the statement of 
SuiSruta, giving it, however, in a versified form of their own 
(§§ 26, 86), also name the abdomen {uda^ci) in this connexion. 
The mention of the abdomen as a seat of bones may well cause 
surprise, and a suspicion that there must be some error in the 
text. The suspicion is confirmed when we find that in the 
subsequent enumeration of the bones in their several seats, the 
collar-bones {ak^aka) take the place of the abdomen {tida/ra). 
As the collar-bones form a part of the shoulder-girdle, it suggests 
itself that the Sanskrit text of the statement of Su^ta, in its 
original and genuine form, must have read amsa^ shoulder, 
instead of udara^ abdomen. A very probable explanation of the 
origin of the error in the Traditional Recension may be given. 
In the classification of the bones according to their shape (§ 30), 
the text of the Traditional Recension has the compound word 
jprsth-oda/ra (i. e. prsfhay back, and udara, abdomen). In this con- 
nexion the introduction of the term udara^ abdomen, has a good 
reason. It is to indicate the position of the pubic arch (§ 60^ 
cl. 2) as located in the anterior (or ventral) part of the pelvis. 
The latter organ comprises five bones (§ 27), viz. the two hip'^ 
blades (nUamba), the sacrum {trika)^ the coccyx (jgitida), and the 
pubic arch {bhaga). These five bones belong to two different 
classes : the hip-blades and the sacrum (incl. coccjrx) belong to 
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the pan-shaped (iapdla), while the pubic arch belongs to the 
ornament-like (valaya). Hence, in classifying them according 
to their shape, the term ironi, pelvis, indicative of their common 
locality, could not be used ; but each bone had to be indicated 
by its peculiar locality. Hence the sacrum and coccyx are 
indicated by the back {prstha)^ and the pubic arch by the ventral 
part (udara) of the pelvis. The compiler of the Traditional 
Recension, £uling to understand this, introduced the term 
pr9th'odara also into the enumeration of the bones according 
to their position in the body. But here the term is quite out 
of place. For the common locality of the five bones is already 
defined by the term ironiy pelvic cavity, while the locality of the 
bones of the shoulder-girdle (amsa) is entirely ignored. It can, 
therefore, hardly be doubted that the reading prsfh'Odara^ back 
and abdomen, of the Traditional Recension is an erroneous 
substitute for the true reading prstk-dmm, back and shoulder. 

3. In the second place, it will be shown in the next paragraph 
that the Traditional Recension omits all mention of the two 
shoulder-blades. These have their seat in the shoulder-girdle 
along with the coUar-bones. One expects, therefore, in the 
enumeration of the 117 bones of the trunk, to find them men- 
tioned in the clause, respecting the collar-bones. As a fact, 
however, the Traditional Recension, while mentioning the two 
collar-bones, omits the shoulder-blades altogether. But it is 
noteworthy that the clause in question is worded in a very 
peculiar way. The Recension says: 'two in what is called the 
collar-bone ' {dve aksaka^samjne)} The expression ' what is 
caUed' {saihjha) is not employed in connexion with any other 
part, or bone, of the body. Yet there is nothing in the name 
aimitty for collar-bone, that calls for the use of the phrase 
9aihjhay ' what is called.' It suggests itself that that word 
mmjna is a false reading, and that in all probability a word 
expressive of the missing shoulder-blades originally stood in 
its place. The ordinary term for shoulder-blade is avMo^phalaka ; 
but the shorter word amsa-jaj literally 'shoulder-bom', or 

^ SafhjfU is here taken as the locative singular. It might also be 
taken as the nominative dual, * two so-called collar-bones.' The 
argument is not affected thereby. 
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'issuing from the shoulder', would not be inappropriate, and 
might also be used. It is significant that the Non-medical 
Version of the system of Atreya employs a synonym of the 
latter word, amsasamudbAava, 'issuing from the shoulder,' to 
denote the shoulder-blade (see No. 13 in § 16). It will be 
shown in § 33^ with respect to another point, that the 
Non-medical Version betrays marks of having been influenced 
by the system of Suiruta; and it suggests itself that the 
author of that Version was led to the choice of the teim amsor' 
samudbAava by the occurrence of the synonymous term amsa^a 
in the statement of Suiruta. It may be suggested^ therefore, 
that, in the latter statement, in its original form in which 
we may suppose it to have left the hand of SuiSrnta, the clause 
respecting the collar-bones probably ran (not dv^ aisaia-samjne, 
but) dve aksak'dmsaje, 'two in the collar-bones and shoulder- 
blades ' ^ ; and that the word amsqje became corrupted into 
sarhjne, 

f 30. Continuation 

1. In respect of the matter of the statement, the Traditional 
Recension labours imder three great difiiculties. 

In the first place, the list is incomplete. It omits two of the 
most conspicuous bones of the skeleton, namely, the shoulder- 
blades {afhsa-pAalaia, No. 16 of Charaka's list in § 4). It also 
omits the two eyeballs {akfi-kosa). In omitting these two items 
Sui^ruta's list, as it stands in the Traditional Recension, is 
inconsistent with another statement of his. Immediately 
following the list of bones in which Suiiruta enumerates them 
according to their position in the body, he continues with 
another list dividing the bones into five classes according to 
their shape. This class-list (Original Text in §§ 88, 89) runs 
as follows: 

' These bones are of five kinds, namely, pans (kapdla)^ sharp- 
ones {rticaka)^ tender-ones (taruna), ornaments (valaya), and 
reeds {nalaka). From among them the pan-shaped bones occur 
in the knees, elbows, hips, shoulders (amsa), cheeks, palate, 
temples, interiliac space (i.e. sacrum), and cranium. The sharp 

^ Or alternatively, * two collar-bones and two shoulder-blades.' 
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bones are the teeth. The tender bones occur in the nose, ears, 
neck^y and eyeballs (aisi-iosa). The ornament-shaped bones 
occur in the hands, feet, sides, back, abdomen, and breast. The 
remainder of the bones are termed reed-shaped.' 

2. A comparison of the two lists, as given in the subjoined 
table, shows that all the items of the number-list reappear in 
the class-list with the exception of two which the latter contains 
in excess. 



NvmAer-list (as in § 27). 


Class-list 


Class-name. 


1. Phalanges 


ditto 


reed 


2. Soles 


ditto 


reed 


3. Clusters 


ditto 


ornament 


4. Ankle-bones, wrist-bones 


t ditto 


ornament 


5. Heels 


ditto 


ornament 


6. Legs, forearms 


ditto 


reed 


7. Knees, elbows 


ditto 


pan 


8. Thighs, arms 


ditto 


reed 


9 a. Hip-blades, anal, sacral 


ditto 


pan 


9 6. Pubic arch 


ditto 


ornament 


10. Sides (i e. ribs) 


ditto 


ornament 


11. Back-bones 


ditto 


ornament 


12. Breast-bones 


ditto 


ornament 


13. Collar-bones 


ditto 


reed 


14, 15. Neck, windpipe' 


ditto 


tender 


16. Jaws 


ditto 


reed 


17. Teeth 


ditto 


sharp 


18. Nose 


ditto 


tender 


19. Palate 


ditto 


pan 


20. Cheeks 


ditto 


pan 


21. Ears 


ditto 


tender 


22. Temples 


ditto 


pan 


23. Skull-bones 


ditto 


pan 


24. — 


Shoulder-blades 


pan 


26. — 


Eyeballs 


tender 



8. Seeing that the class-list is intended to distribute all the 
items of the number-list into five kinds, it is evident that 

^ The reference, of course, is to the jatru or kanthanddiy the 
windpipe in the neck; see § 62, cl. 3. 

' See the preceding note. The neck contains two organs, the 
neck-bones or cervical column, and the windpipe. In the class-list, 
of course, the latter is intended. The former, being a portion of the 
vertebral column, counts with No. 11, and belongs to tiie ornament- 
shaped class. The use of the term ffrlva- here is rather inaccurate, 
as it is usually employed to denote the cervical column. 
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the number-list, in the form in which it is found in the 
Traditional Recension, cannot be correct, but that, in its original 
and genuine form, it must have contained those two additional 
items : No. 24, shoulder-blades, and No. 25, eyeballs. It is true 
that, with reference to No. 24 in the class-list, the Traditional 
Recension employs the term amsa, which, in the Compendium 
of SuiSruta, ordinarily denotes the collar-bone ; but from the con- 
text it is quite obvious that, in the present case, it can refer 
only to the shoulder-blades. For the bones^ here called anwa, are 
classed as pan-shaped (iapdla)--^ description which is applicable 
only to the shoulder-blades. The collar-bones could only be 
described as reed-shaped (nalaka) ; and these bones^ therefore^ 
must be taken as referred to in the last class or the ' remainder ' 
of the list. In literary Sanskrit the word amsa denotes, in 
a general way^ the shoulder ; in medical Sanskrit, at least of the 
Compendium of Sui$ruta^ the several parts of the shoulder have 
specialized names : amsa is the collar-bone, amsa-pAalaka (or 
amsa^a), the shoulder-blade ; amsa^kuta^ the acromion process, 
and amsa-pltha, the glenoid caivity. The author of the Traditional 
Recension would seem to have been a person, who was imperfectly 
familiar with the anatomical terminology of SuiSruta, and used 
the term amsa in the undefined literary sense ; or more probably 
it is a scribal error for amsa-ja or amsa-pAalaka, For a fuller 
discussion, see §§ 55, 56. 

4. As regards the eyeballs, the class-list explicitly enumerates 
them among the ^ tender ' bones. In agreement herewith, 
speaking of the structure of the eye in the Supplementary 
Section (Uttara Tantrd) of his Compendium, Suiiruta describes 
the sclerotic coat of the eyeball as made of bone (astAi). The 
statement in question, describing the eye as seen in the sagittal 
section (Fig. 1), runs as follows : 

' The outer one of the protecting covers ^ of the pupil consists 
of a luminous fluid, and the next one of flesh. The third is 

^ Patala denotes the protecting covers of the drafif or pupil, the 
Bupposecl seat of vision. The composite nature (the ' tunics ', incl. 
retina, choroid) of the 4th cover does not seem to have been known 
to the early Indian anatomists ; nor the lens, which they thought to 
be a morbid accumulation of phlegm. 
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made of &t, and beyond it there is one consisting of bone/ 
(Original Text in § 96, el. 2.) 

It may be noticed also as a significant fact that the Non- 
medical Version of the system of Atreya (§ 16) includes the eye- 
balls in the list of bones of the human body. The genuine list 
of Atreya, as handed down by Charaka (§ 4) and Bheda (§ 12), 
does not count the eyes among the bones. The author of the 
Non-medical Version of that list, therefore, must have obtained 
the eyes from some other source ; and this source cannot well 
have been any other than Suiiruta's statement on the skeleton. 
If so, it follows that the latter statement, at the time of the 




Fio. !• Diagram of the Eye^ m Sagittal Section. 

0-6. Optic Axis. 

1. Outer cover, Bdhya pcUala^ of luminous fluid, Tejo-jala 
(Aqueous humour). 

9. Cover of muscle, PUita pcUcUa (Ciliary body). 

3. Cover of fat, Medasptxtdla (Vitreous humour). 

4. Cover of bone, A$th% patala (Sclerotica). 

5, 6. Covers of eyelids and eyelashes, Paksma-vartma patala, 

composition of the existing Law-book of Yajnavalkya, must have 
differed from the now existing Traditional Recension, and must 
have included the eyes in its list of bones. 

5. It is clear, then, that Su^ruta's list of bones of the human 
body, in its genuine form, must have contained four additional 
bones ; viz. two shoulder-blades and two eyeballs. As regards 
the shoulder-blades, it has been shown in the preceding para- 
graph that their omission, in all probability, is due to a mis- 
reading of the term samjna for amsaja. As to the eyes, they 
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would appear simply to have dropped out of the penultimate 
clause (§ 27) which should run : ' one each in either cheek, eye, 
ear, and temple.' 

Note. — ^With regard to the terms which occur in the class-list, 
nalaka means a reed, but not necessarily a hollow reed; it may 
be solid like the male bamboo. As used by the Indian 
anatomists it denotes any long bone, whether tubular or solid. 
Susruta does not specify the bones which he likens to a nalaka 
or reed^ but only says that they are ' the remainder ', that is, that 
they are all those bones which do not &11 into any of the other 
four classes. The process of exhaustion thus indicated shows 
that he classed as ' reed-like ' bones the following — the phalanges, 
the metacarpals and metatarsals, the bones of the forearms, legs, 
arms, and thighs, the collar-bones and the jaw-bones. The com- 
mentators Dallana (ed. Jiv., p. 576) and Gayadasa (Cambridge 
MS.^ Add. 2491, fol. 49 a^ line 8), following a doctrine of Bhoja 
(Original Text in § 96, cl. 8), include the clusters, ankle-bones 
and wrist-bones among the 'reed-like' bones. But seeing that 
these particular bones have not the smallest resemblance to reeds, 
their inclusion only proves the total want of experimental know- 
ledge of them on the part of Bhoja and the commentators. 

Valaya is the name of a certain kind of personal ornament, 
such as bracelets, anklets, necklets, waist-bands, &c. They are 
well seen on the figures of the Bharhut Stupa (of about the 
2nd century A. D.), called Chulakoka and Suchiloma, shown in 
Figs. 2 and 8.^ SuiSruta states that these valaya bones are found 
in the hands and feet, and in the sides, back, abdomen, and breast. 
Those in the hands and feet are the clusters (carpus and tarsus), 
wrist-bones (styloid processes), ankle-bones (malleoli) and heels : 
they resemble bracelets and anklets. The latter are shown in 
Fig. 2. The other bones indicated by him are the ribs, the 
bones of the vertebral column, also the costal cartilages and 
sternum, all of which resemble a necklace (Fig. 2), and the pubic 
arch which resembles the bow of a waist-band (Fig. 8). 

By the term tarunay tender bones, cartilages are denoted. 

^ Reproduced from Sir A. Cunniugham's Report. See also Pro- 
fessor Hultzscb, in the Jov/rrud of the German Oriental Society, 
vol. xl, p. 63, No. 26. 
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The statement of Dr. Wise (Hindu System of Medicine^ p. 52) 
that * the difference [between SniSruta's total 300 and Charaka's 
total 360] is owing to their counting the cartilages with the 
bones' is hardly correct. Both writers include cartilages in 
their counts, though in different ways. The difference in their 
totals is mainly due to Charaka's counting the thirty-two 
sockets of the teeth as separate bones, and his including the 
twenty nails, neither of which are admitted in the count of 
Su^ta. See § 38, col. IV in the Table (p. 93). 



§31. Continuation 

1. In the second place the number ten, given in the Tradi- 
tional Kecension as the aggregate of the bones of the sole, cluster, 
and ankle (Nos. 2, 3, 4 in § 27), is inconsistent with other 
explicit statements of Sulruta. His commentator Dallana^ 
explains that number ten in the following way : 

' The term sole (tala) refers to the five long bones (^aldid) and 
to the single bone that connects them. The cluster (iurca) and 
the ankle {gulpha) contain two bones each. Hence we have 
ten.* (Original Text in § 96, cl. 4.) 

Dallana, therefore, identifies Sui^ruta's sole {tala) with Charaka's 
long bones {Saldid) and base {sthdna\ that is, with Nos. 5 and 6 
in § 4. He thus obtains six bones for the sole. Adding to 
them two cluster-bones and two ankle-bones, he makes up the 
aggregate ten. It has been pointed out in § 9, cl. 1 d, that the terms 
cluster {kurca) and base {sthdna) are merely two different names, 
employed by Suiruta and Charaka respectively, for the same 
portion of the hand and foot, viz. the carpus and tarsus. Differ- 
entiating them, after the manner of Dallana, argues a want of 
anatomical knowledge such as cannot be attributed to Suilruta. 
In fact, as will be shown in § 40, the person responsible for this 
incongruity is, in all probability, Vagbhata I. But in any case, 
it is quite sufficient by itself to discredit the genuineness of the 
Traditional Recension. 

^ The earlier commentator Gktyadasa also mentions ten as the 
aggregate, though he does not enter into further details. 

HOBRHUB Q 
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2. But further, the aggregate ten conflicts with the explicit 
gtatements of Siuiruta himself regarding the number of dogters 
{kurca) and ankle-bones (fiulpAa). On Dallana's theory there 
would be two clusters and two ankle-bones in either foot, and 
homologously two clusters and two wrist-bones {manibandhd) in 
either hand. This results in an aggregate of eight clustei*s 
{kurca)^ four ankle-bones {gulpha) and four wrist-bones (mani- 
bandia). On the other hand, Susruta teaches explicitly that 
there are only four clusters in the hands and feet, two ankle-* 
bones and two wrist-bones. Thus in the fifth chapter of the 
Anatomical Section (Sdrtra Sthdna) he says : 

' There are six clusters {k9/rca) in the hands, feet, neck, and 
penis : namely, two in the hands, two in the feet^ and one each 
in the neck and penis.' (Original Text in § 96, d. 5.) 

That is to say, there is one cluster in each hand and foot^ 
making four ; also one each in the neck and penis, making two ; 
or an aggregate of six.^ Again in the sixth chapter of the same 
Section, SuiSruta says : 

'There are two ankle-bones {gulpha) and two wrist-bones 
{manibandhay (Original Text in § 96, cl. 6.) 

3. It is evident, therefore, that Dallana's explanation of the 
aggregate ten involves a doctrine which was not held by 
SuiSruta. It is, as will be shown in § 39, in reality the doctrine 
of VSgbhata I. An aggregate of ten, in fact, directly conflicts 
with the explicit doctrine of Susruta. According to the latter^ 
the sole {tala) consist^ of five long bones {^aldkd, § 28, cl. 3) ; and 

' Kurca simply means a cluster of something, but not necessarily 
a cluster of true bones. In the case of the hands and feet, it is a 
cluster of small bones ; but in the case of the neck, it refers to the 
cluster, or series, of imperfect cartilaginous rings which compose 
the windpipe (trachea), and apparently a similar view was held of the 
structure of the penis. — There are several other passages in the 
Compendium of Susruta which confirm his doctrine of there being 
only four clusters in the hands and feet. They occur in the sixth 
chapter, on the ' vital spots '. There Susruta speaks of 27 such spots 
in the sinews {sndi/ifrma/rmdnif Jiv. ed., p. 337, cl. 10) and 44 such 
spots causing weakness {vaikdlya-kardni marmdni, Jiv. ed., p. 338, 
cl. 13). These numbers will not work out correctly, unless the clusters 
included in them are counted as being only four. The peculiar force 
of these passages lies in the indirectness of their evidence. 
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there are one cluster (iurca) and one ankle-bone {gulpha). The 
true aggregate, therefore, can be no more than seven; and it 
follows that Su&ruta's list of the bones, in its genuine form^ must 
have contained that aggregate, but not ten. 



J 32, Continuation 

1. In the third place, the number one hundred and twenty, 
given in the Traditional Recension, as the aggregate of the 
bones of the four extremities, involves (as may be seen &om 
the Table in § 27) the incongruity of counting four heels. That 
count is based on a misconstruction of the explanatory direction 
of Su^ruta. He enumerates the bones of one lower extremity 
(rnkthi) as amoimting to thirty, and proceeds to explain that in 
the same way the count of the bones in the other lower extremity, 
as well as in the two upper extremities, must be made. Now 
his aggregate, thirty, of the lower extremity includes the heel 
bone, but it does not follow, therefore, that the same way of 
counting, when applied to the upper extremities, must also 
include a heel bone. In short, SuiSruta intended his explanation 
to be understood cum grano salis. In the case of the lower 
extremities which contain a heel, the aggregate is thirty ; but in 
the case of the upper extremities which do not contain a heel, 
the aggregate, of course, must be twenty-nine. This means that 
no more than two heels may be counted, in making up the 
aggregate of the bones of the four extremities. 

2. I know of no direct evidence as to the exact number of 
heels held by SuiSruta, such as was available in the case of the 
two difficulties discussed in §§ 30 and 31. But neither is there 
any direct evidence for Susruta's holding four heels, including 
two for the hands. It is also worth noting that the list of 
Charaka includes only two heels; and there is no reason for 
imputing to SuiSruta a more incongruous view than Charaka 
held. On the whole, therefore, it is only reasonable to believe 
that the statement of Sui^ruta, in its genuine form, cannot have 
been intended to teach the existence of more than two heels. 
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§ 33. Continuation 

1. The result of the discussion in the preceding paragraphs 
(§§ 30-2) is the reduction of the total of the bones, as ennmerated 
in the Traditional Recension, from 300 to 290. 

Thus: 



Total of Traditional Becension (§ 27) . 
Add 2 shoulder-blades and 2 eyes (§ 30) 



Total 



Deduct 4 bases, 4 clusters, 2 ankle-bones, 

2 wrist-bones (§ 31) . 
Also deduct 2 heels (§ 32) . 



300 
4 

304 

12 
2 

— 14 



Balance 



290 



2. This resultant shortage of ten bones, of course, must be 
compensated in some way. A comparison of the lists of Charaka 
and Susruta, as shown in the subjoined Table, suggests a solution 
of the difficulty. 

Charaka {§ 7). Suiruta (§ 27). 



1. Teeth .... 


32 


32 


2. Sockets of teeth . 


32 




3. Nails 


20 




4. Phalanges 


60 


60 


5. Long bones . 


20 


20 


6. Clusters, or bases . 


4 


4 


7. Ankle-bones and wrist-bones 


I 8 


8 


8. Heels .... 


2 


2 


9. Legs and foreai'ms. 


8 


8 


10. Knees and elbows . 


4 


4 


11. Thighs and arms . 


4 


4 


12. Shoulder-blades . 


2 


2 


13. Collar-bones 


2 


2 


14. Back and pelvis . 


45 


35 


15. Breast . . . . . 


14 


8 


16. Bibs, &c 


72 


72 


17. Neck and windpipe 


16 


13 


18. Palate. 


2 


1 


19. Facial bones 


4 


9 


20. Temples . . . . 


2 


2 


21. Cranial bones 


4 


6 



3. The diverging items in the two lists are Nos. 2, 3, 14, 15, 
17, 18, 19, 21. From among these. No. 3, nails, has no place 
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in the system of Su^ruta, and the divergences in Nos. 2, 14, 17, 
19, 21 depend on differences of anatomical theory which will 
be satisfactorily explained in the Third Section. There remain 
Nos. 15 and 18. It is noteworthy that these are precisely the 
two items in which the Traditional Recension agrees with the 
list of Vagbhata I (Nos. 13, 24 in § 87). Seeing that in two other 
points, already mentioned in § 81, the Traditional Recension has 
been unfavourably influenced by the list of Vagbhata I, it suggests 
itself as probable that in these two items also the same influence 
has been at work in causing the numbers eight and one to be 
adopted for the bones of the breast and palate respectively. As 
regards No. 18, palate, the list of Charaka gives two as the 
number of the bones of the palate; and there is no apparent 
reason why SuiSruta should be credited with changing it in his 
list (see § 67). As to No. 15^ we have a significant hint in the 
Non-medical Version of Atreya's list of the bones (§ 16), The 
genuine list of Atreya^ as handed down by Charaka and Bheda, 
has only fourteen bones for the breast (No. 24 in §§ 4, 12, and 
No. 21 in § 7). The Non-medical Version of that list must 
have obtained its &lse number seventeen from some extraneous 
medical source; and it suggests itself that this source can 
have been no other than the list of SuiSruta, as it stood at the 
time when the Non-medical Vemon was composed. 

4. From these considerations it appears very probable that the 
original and genuine recension of the list of Sulruta allotted 
seventeen bones to the breast and two to the palate, instead of 
eight and one — the numbers which we now find in the Traditional 
Recension. The difference between these two sets of numbers 
(17 + 2 = i9, and 8 + 1 = 9) is ten, that is to say, precisely the 
number we require to make good the shortage that results from 
the adjustments discussed in §§ 30-2. This coincidence tends 
to confirm the conclusion that the list of Su^ruta, in its genuine 
form, must have given seventeen bones to the breast, and two 
bones to the palate. 
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§ 34. Restored Recension of Susruta's Statement 

1. We are now in a position to sum up the defects of the 
Traditional Recension, and restore what must have been the 
genuine form of the list of SuiSruta. 

2. The Traditional Recension is wrong in the following five 
points : 

{a) It contains two misreadings (§ 29) ; viz. abdomen {todara) 
for shoulder (amsa), and the phrase * what is called collar-bone ^ 
(aJtsaka'Samjna) for * collar-bone and shoulder-blade' (aisai- 
dmsaja). 

(5) It omits four bones ; viz. the two shoulder-blades and 
the two eyeballs (§ 30). 

{c) It gives the aggregate of its Nos. 2, 3, 4 wrongly as ten, 
instead of seven (§ 31), resulting in the wrong aggregate, thirty, 
for the bones of a lower extremity, instead of twenty-seven. 

{d) It counts wrongly four heels, instead of two (§ 32), 
resulting in the false aggregate 120 of the bones of the four 
extremities, instead of 106. 

{e) It counts wrongly eight bones of the breast, and one bone 
of the palate, instead of seventeen and two respectively (§ 88). 
And these false counts, together with those named in lit. £, 
result in the wrong aggregates 117 of the bones of the trunk, 
and 63 of the neck and head (§ 27), instead of 128 and 66 
respectively. 

3. Accordingly, the genuine statement of Susruta must have 
run as follows, the restorations being in italics : 

' The professors of General Medicine speak of three hundred 
and sixty bones; but books on Surgical Science know only 
of three hundred. Of these there are one hundred and siv in the 
extremities; 07ie hundred and twenty»eight in the pelvic cavity, 
sides, back, shoulder y and breast; and from the neck upwards, 
sixty-six. In this wise the total of the three hundred bones is 
made up. Now in each toe of the foot there are three bones ; 
this makes altogether fifteen. Those bones which constitute 
the sole, cluster^ and ankle are seven. In the heel there is one ; 
there is also one in the thigh. Thus there are twenty-seven bones 
in one lower limb. The same count applies to the other lower 
limb, and similarly to the two upper limbs. In the pelvic 
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cavity there are five bones. Of these there are four in the anus, 
pubes, and hips ; and the fifth constitutes the triangular sacrum. 
There are thirty-six bones in one side, and as many in the other. 
In the back there are thirty; seventeen in the breast; two 
each in the collar-bone and shoulder-blades ; nine in the neck ; 
four in the windpipe, and two in the jaws. The teeth number 
thirty-two. In the nose there are three bones; two in the 
palate ; one each in either cheek, eye^ ear, and temple ; and sik 
in the cranium/ (Original Text in § 89.) 

4. The genuine list of bones as thus restored is shown in the 
subjoined Table : 

I. Four Extremities. 



1. Phalanges {anguli) 

2. Soles («aZa) 5 

3. Cluster {kurca) 1 

4. Ankle-bone {gvipha) 1 

5. Heel (^rsni) 

6. Legs (jan^Aa) 

7. Knee (Jcmu) . 

8. Thighs i^urv) . 



II. Trunk. 

9. Pelvic cavity {ironi) 

10. Sides (ribs, />arit;a) 

11. Back (jprstha). 

12. Breast (iira«) . 

1 3. Collar-bones {akmka) 

14. Shoulder-blades {amsajd) 



III. Neck and Head. 

15. Neck (grwd) . 

16. Windpipe {kanthanddi) 

17. Jaws {hanu) . 

18. Teeth {darUa) 

19. Nose (ndsa) . 

20. Palate {tcUu) . 

21. Cheeks {ganda) 

22. Eyeballs (akfikofa). 

23. Ears {JcarMjC) . 

24. Temples (icMha) . 

25. Cranium (iiraa) 



15x4 = 60 

7x4 = 28 

1 X2= 2 
2x4= 8 
1 X4= 4 
1 X 4= 4 

— 106 



5 

36 X 2 = 72 

30 

17 

2 

2 
— 128 



9 

4 

2 
32 

3 

2 

2 

2 

2 

2 

6 
— 66 



Grand total 



300 
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§ 35. Gangddhars Recension of SuSruta^s Statement 

1. Gangadhar's Recension of Sui^ruta's statement on the 
skeleton runs as follows: 

' In the surgical text-book of SoiSruta the number of the bones 
of the human body is given as only three hundred. Of these 
there are one hundred and eight in the extremities ; one hundred 
and twenty-six in the pelvic cavity, sides> back, collar-bones {aifa)^ 
and breast ; and from the neck upwards, sixty-six. In this wise, 
the total of three hundred is made up. Now in each toe of the 
foot there are three bones ; this makes altogether fifteen. Those 
bones which constitute the sole, cluster, and ankle are seven. 
In the heel there is one ; in the leg there are two ; in the knee 
there is one; also in the thigh there is one. Thus there are 
twenty-seven bones in one lower limb. The same count applies 
to the other lower limb, as well as to the two upper limbs. 
This makes up a total of one himdred and eight bones. In the 
pelvic cavity there are five bones; of these there are two 
in the hips; and the arms, pubes, and sacrum are constituted 
each of one bone. In one side there are thirty-six bones, and as 
many in the other. In the back there are thirty ; two are in 
what is called the collar-bone ; seventeen in the breast ; eleven 
in the neck ; four in the windpipe ; and two in the jaws. The 
teeth number thirty-two. In the nose there are three bones, 
two in the palate; one each in either cheek, ear, and temple, 
making together six ; and there are six in the cranium. These 
make altogether sixty-six. Thus the grand total of three hundred 
is made up. This is the list of the bones of the skeleton.' 
(Original Text in § 90.) 

2. The list may be shown in tabular form, thus : 

I. Four Extremities. 



7 X 4 X 28 



1. Phalanges {anguli). . . 15 x 4= 60 

2. Soles {tola) 5 

3. Clusters {kwrca) 1 

4. Ankles (gtdpha) 1) 

5. Heels (jpdrmi) . . . . 1x4=4 

6. Legs (Jangha) . . . 2x4=8 

7. Knees (jam/uS . . . 1x4=4 

8. Thighs {tJru) . . . . 1x4=4 

— 108 
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II. Trunk. 



9. Pelvic cavity {ironi) 

10. Sides (ribs, por^) 

11. Back (pr^ha) 

12. Breast {iMras) 

13. Collar-bone {aksaka) 



III. Neck and Head. 

14. Neck {grtva) . 

15. Windpipe {kan(handdl) 

16. J&yrs{hanu) . 

17. Teeth {danta). 

18. Nose {nd8a) . 

19. Palate {talu) . 

20. Cheeks (^av^a) 

21. Ears {karndj. 

22. Temples (Sankha) . 

23. Cranium {Siras) 



5 

36x2 = 72 

30 

17 

2 



— 126 



11 
4 
2 

32 
3 
2 
2 
2 
2 
6 



Grand total 



66 
300 



3. Comparing the above list with that given in the preceding 
paragraph, it will be seen at once that it is really an attempt 
made by Gangadhar to restore the genuine text of the statement 
of Su^ruta. Moreover, it is made on much the same lines, 
though some of the more important defects of the Traditional 
Recension have escaped liis attention. Thus he still counts four 
heels, instead of two, and omits the two shoulder-blades ; and con- 
sequently his aggregates for the four extremities and the trunk 
are 108 and 126, instead of the true aggregates 106 and 128. 
He also fails to notice the omission of the two eyeballs ; and 
hence, to make up the required total 300, he wrongly counts 
eleven neck-bones instead of nine. On the other hand, he 
rightly recognizes the error of the Traditional Recension in respect 
of the true number of the clusters and ankle-bones, and thus 
arrives at the true aggregates seven and twenty-seven, instead 
of ten and thirty. Similarly he recognizes the error with 
respect to the number of the bones of the breast and palate, 
restoring their true numbers seventeen and two, instead of eight 
and one. Further, he recognizes the misreading ndara^ abdo- 
men, for which, however, he substitutes the insufficient reading 



90 TEXT-CRITICAL. THE RECORDS [§86 

aim (short for aksakd)^ collar-bone.^ On the other hand, his 
failure to realize the omission of the shoulder-blades prevented 
him from recogniziag the misreading involved in the phrase 
ahaia-samjna (§ 29). 



§ 36. SuSruta's Statement in other Medical Works 

1. It has been mentioned in § 26 that the Traditional Recen* 
sion of the statement of SuiSruta is found in the two medical 
works, Sdrlra Padminl and BAdva PrakdSa, 

2. In the Sdrlra Padminl (verses 70 and 71) it runs as 
follows : 

' In the sequel, the skeleton (i^kasa) is explained as numbering 
three hundred bones in accordance with the count of the ancient 
Surgical Text-book. There are altogether one hundred and 
twenty bones in the extremities; one hundred and seventeen 
in the pelvic cavity, sides, abdomen, breast, and back ; and sixty- 
three in the neck and upwards. Counting them, item by item, 
there are three hundred ; but in respect of their shape, they are 
divisible into five cl3sses/ (Original Text in § 91.) 

3. In the Bhdva Prahd&a the statement runs as follows t 

* In the Surgical Text-book the number of bones is stated to 
be three hundred. These, as well as their position in the body, 
are as follows : One hundred and twenty bones are said to be m 
the extremities. In the two sides, hips, breast, back, and abdo- 
men, — in all these, one should know, there are altogether one 
hundred and seventeen. In the neck and upwards there exist 
sixty-three bones.* (Original Text in § 92.) 



C. The System op Vagbhata I 
\ 37. The Statement of Vagbhata I 

1. The system of Vagbhata I regarding the bones of the 
human body is contained in the fifth chapter of the Anatomical 
Section (Sdrlra Sthdna) of his Summary, and runs as follows : 

* Possibly suggested to him by Chandrat»*s revised text ; see below, 
§40. 
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* In the body there are three hundred and sixty bones. Of 
these there are one hundred and forty in the extremities ; one 
hundred and twenty in the trunk, and one hundred in the head. 
That is to say, in each lower limb there are five nails ; three 
bones in each toe, aggregating fifteen ; five long bones with one 
bone to support them ; two bones each in the cluster, ankle, and 
leg ; and one bone each in the heel, knee, and thigh. All these, 
nails and bones, exist also in the upper limbs exactly as in 
the lower. There are twenty-four ribs, and just as many sockets 
and tubercles. There are thirty bones in the back, eight in the 
breast, one each in the pubes and sacrum ; two in the two hips, 
and as many severally in the collar-bones, shoulder-peaks (amsa), 
and shoulder-blades, as well as in the windpipe (jatru) and 
palate jointly; thirteen in the neck; four in the windpipe 
{kant^nddi) ; and two in the jaws. There are thirty- two teeth, 
and as many sockets. There are three bones in the nose, and 
six in the cranium.' 

2. The total 360, detailed in the above statement, works out 
as shown in the subjoined Table : 



I. Four Extremities. 



1. Nails {nakha) . 

2. Phalanges {anguU) 

3. Long bones {iaWca) . 

4. Bases {^pratihandhcuca) 

5. Clusters {kurca) 

6. Ankle-bones {gtdpha) . 

7. Legs (jangha) . 

8. Heels (pdrani) . 

9. Knee (janu) 
10. Thigh {uru) 



II. Trunk. 

1 1 . Ribs {p&rSvaka) 2 4 ^ 
Sockets (stMlcJea) 24 
Tubercles (ar&tic^) 24 

12. BAok (jprsfha) 

13. Breast {urcts) 

14. Pubes {bhaga) 

15. Sacrum {trika) 

16. Hips {nitamha) 

1 7. Collar-bones {akmka), 

18. Shoulder-peaks {athsa) 

19. Shoulder-blades (amm-pfMlaka) 



3x 



6x4 = 

6X4: 
5X4: 

1X4: 

2X4: 

2x4: 
2x4: 

1 X4: 
1 X4: 

1 X4: 



20 
60 
20 

4 

8 

8 

8 

4 

4 

4 
— 140 



72 

30 

8 

1 

I 

2 

2 

2 

2 
— 120 
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III. Head [and Neckj. 

20. Cheeks {ganda) . 

21. Ears {karna) 

22. Temples {^ankha) 

23. Windpipe (jatru) 

24. Palate (^a/t«) 

25. Neck {grlvd) 

26. Windpipe (Aww^Aawoc^z) 

27. Jaw-attachments (Aant^&anc^aTUi) 

28. Teeth {danta) . 

29. Sockets (i^ZiZ^^a) 

30. Nose {nasd) 

31. Cranium {iiras) . 



2 

2 

2 

1 

1 
13 

4 

2 
32 
32 

3 

6 
— 100 



Grand total 



360 



§ 38. Criticism of the Statement of Vdghhata I 

1. A comparison of the statement of Vagbhata I with the 
Traditional Eecensions of the statements of Charaka and SuiSrata 
shows plainly that the former is a combination of the two latter. 
The list of Sui^ruta contains 300 bones ; that of Charaka 860. 
Vagbhata I adopts the list of SuiSruta, and enlarges it by 
adopting &om the list of Charaka such items as appear to be 
omitted by Su^inita. He does not expkin his reason for pro- 
ceeding in this manner ; but it may be surmised to have been 
something of this kind. It has been pointed out in § 30 that 
the traditional list of SuiSruta is incomplete in respect of the 
shoulder-blades. The omission is too conspicuous to be easily 
overlooked ; and it would seem that Vagbhata I had recognized 
it, and that he was thus caused to mistrust the exhaustiveness 
of SuiSruta's list of 300 bones, especially as he knew that the 
list of Charaka included no less than 360 bones. Noticing that 
the list of Charaka contained several items which were absent 
from that of SuiSruta, he concluded that the number 360 was 
the true total of the bones of the skeleton, and that this number 
might be secured by inserting, from the list of Charaka into 
that of SuiSruta, all the apparently missing items. Of course, 
such a proceeding is altogether superficial and theoretical, and 
proves a total want of experimental knowledge of the composi- 
tion of the skeleton ; for, in reality (as will be shown in the 
Third Section, see the Table in § 46), both systems, of SuiSmta as 
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well as Charaka, are, from their respective points of view^ exhaus- 
tive. The procedure, here imputed to Vagbhata I, may seem 
strange ; bat the evidence for it, set out in the sequel,is very strong. 
fL The case may be illustrated by the subjoined Table : 





L 


IL 


m. 


IV. 




Su^ruta 


Charaka 


Adopted 




Vagbhata 


§27 


§4 


from 






Charaka 


L Nails . 


20 


___ 


20 


20 


2. Phalanges 


60 


60 


60 




3. Long bones . 


20 


20 


20 




4i Bases (stJiana) 


4 


4 


4 




6. Clusters {kurca) . 


8 


8 






6. Ankle -bones and 










wrist-bones 


8 


8 


6 




7. Legs and forearms 


8 


8 


8 




8. Heels . 


4 


4 


2 




9. Knees and elbows . 


4 


4 


4 




10. Thighs and arms . 


4 


4 


4 




11. Bibs, sockets, &c. . 


72 


72 


72 




12. Back . 


30 


30 


45 




13. Breast . 


8 


8 


14 




14. Pabes . 


1 


1 


1 




I5a. Sacrum 


1 


1 






156. Anus . 


— 


1 


— 




16. Hips . 

17. Collar-bones. 


2 


2 


2 




2. 


2 


2 




1 8 Shoulder-peaks 


2 


— 


2 


2 


19. Shoulder-blades . 


2 


— 


2 


2 


20. Cheeks 


2 


2 


0^ 




21a. Ears . 


2 


2 






21ft. Eyes . 


— 


— 






22. Temples 


2 


2 


2 




23. Windpipe (ja^ru) . 


1 




1 


1 


24. Palate. 


1 


1 


2 




25. Neck (grlva). 


13 


9 


15 




2 6« Windpipe {kantha). 


4 


4 






27. Jaws . 


2 


2 


3» 




28. Teeth . 


32 


32 


32 




* 29. Sockets of Teeth . 


32 




32 


32 


80. Nose . 


3 


3 


P 




31. Cranium 


6 


6 


4 




Totals . 


360 


300 


360 


57 



^ To y&gbhata's Nos. 20, 27, 30, aggregating 7, correspond 
Charaka's Nos. 26, 27, 28 (§ 4), aggregating 4. 
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3. The following points may be observed. In the first place, 
the list of Vagbhata contains every item of the Sn^nitiyan 
Traditional Recension (§ 27). To these it adds Nos. 1, 18, 19, 
23, 29 from the list of Charaka (§ 4), aggregating 57. This 
aggregate is short of the required sixty by three. Prom 
Nos. 15 b and 25, in column II, it appears that Vagbhata I 
obtained the required three by adding four to No. 25 and 
deducting No, 15 6; that is to say, he counted thirteen neck- 
bones, instead of nine, and omitted the ^nal bone as a separate 
item. The reason for his adopting this, apparently, very 
arbitrary proceeding can only be conjectured. The follo¥dng 
however suggests itself. It is significant that Yagbhata's 
No. 25 numbers thirteen, the exact sum of SuiSruta's Nos. 25 
and 26. Both these two items constitute the same part of the 
body : in Sanskrit, both pnvd and kanaka denote the neck^ the 
former referring more especially to the posterior, the latter to 
the anterior portion. This being so, Vagbhata placed to the 
credit of No. 25 the aggregate amount thirteen, which Susruta 
had divided between Nos. 25 and 26, But as he thus obtained 
one bone in excess (i. e. four instead of three) he saved one bone 
by counting the two bones in Nos. 15 a and 15 d as constituting 
a single bone. He could do this all the more readily as he could 
not help observing that in the system of Charaka (as will be 
shown in § 60) the sacrum and coccyx (or anal bone) constitute 
but a single bone, which that system includes among its forty-five 
bones olf the vertebral column. 

4. The explanation of Vagbhata's procedure, here suggested, 
of course, involves the assumption of his failing to note that he 
counted the four bones of No. 26 (i. e. the windpipe) twice 
over ; that is, once separately, in No, 26, and again as included 
in the thirteen bones of No. 25. But this is, by no means, the 
only instance of such inattention on the part of Vagbhata I. We 
have another conspicuous example in his Nos. 4 and 5, where he 
also counts the same bones twice over, once in No. 4 as bases . 
(sthdna) and again in No. 5 as clusters {kurca)^ these being the 
Chai^akiyan and Su^rutiyan terms respectively for the same 
organ (see § 49). There is a third instance in Vagbhata's 
Nos. 23 and 26, where he counts the windpipe twice over ; 
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once in No. 23 under the Charakiyan term jatru^ and again in 
No. 26, under the Susrutiyan term kanthanddi. In fiuit, if the 
explanation^ suggested above, is correct, Vagbhata I actually 
counts the windpipe thrice over, in Nos. 23, 25, and 26. 

5. The inconsistencies, or incongruities, mentioned above are 
not the only ones of the list of Vagbhata I. There are others, 
affecting his Nos. 5, 6, and 8. In No. 5, he counts eight 
clusters {kurca)^ that is, two in either hand and foot. But in 
the same fifth chapter of his Anatomical Section (jSdrira Sthdna) 
he says that there are altogether only six clusters, of which, 
moreover, two are in the neck {grlvd) and penis (medhra), leaving 
only four for the hands and feet (Original Text in § 96, cl. 5). 
According to his own statement, therefore, there is only one 
cluster in either hand and foot. Again in No. 6, Vagbhata I 
counts eight bones in the ankles, that is to say, according to the 
homological principle of his list, four ankle-bones (gulpha) in the 
feet, and four wrist-bones (manibAanda) in the hands. But in 
the seventh chapter of his Anatomical Section, treating of the 
' vital spots ' (marman), he counts only two ankle-bones and 
two wrist-bones (Original Text in § 96, cl. 6). Again in No. 8, 
Vagbhata I counts four heels ; that is to say, one in each of the 
four limbs; and thus commits the incongruity of ascribing 
a heel to either hand. 

6. There is another incongruity in VagbhaWs No. 27, he 
counts two hanU'handhana^ or jaw-attachments. Susruta counts 
two hanuy or jaws, and Charaka counts two Aanumula-bmidAana, 
or attachments at the base of th^ (lower) jaw. Both are con- 
sistent views ; for, as will be explained in § 65, in the system of 
^uiSruta the two Aanu signify the two maxillary bones (superior 
and inferior), while in the system of Charaka the two bandhana 
signify the two rami of the inferior maxillary. Vagbhata I, 
noticing the terminological difference, but not understanding its 
reason, sought to compromise it by adopting the contracted 
term hanu^andhana^ or jaw-attachment, and treating it as 
a synonym of the simple term hanu^ jaw ; the two jaws being, 
in his view, as it were two attachments to the &ce. 

7. There is a further inconsistency in Vagbhata's omitting to 
count the two eyeballs (aksikom) in his number-list, while he 
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mentions them in his class-list of the very same bones (Original 
Text in § 93) which he adopts from SuiSrata. He also adopts 
frbm Susruta the description of the outer cover, or shell, of the 
eyeball as made of bone (§ 30, Original Text in § 96, cl. 2). The 
fact is interesting, because it shows that the text of the Com- 
pendium of Su^mta, on which Vagbha^a I based his anatomical 
theories, was already in his time in a corrupt state. It is not 
probable that if V&gbhata I had found the eyeballs included 
among the bones in the number-list of Sulruta, he would 
have omitted them from his own number-list, while it is quite 
credible, considering his other inconsistencies^ that he should 
not have recognized their wrongful omission from the list of 
Susruta. 

8. The inconsistencies and incongruities as exposed above 
clearly prove that Vagbhata I possessed no experimental know- 
ledge of the skeleton, but that he constructed his list of its bones 
theoretically from the information provided in the Compendia 
of Charaka and SuiSruta — which compendia, as we shall see in 
the following paragraph, he cannot have possessed in their 
original and genuine form, and which, from want of anatomical 
knowledge, he was unfitted to use critically. 

§ 39. Relation of Vdghhata's List to the Traditional 

List of Charaka and SuSruta 

A comparison of the list of Vagbhata I with the traditional 
lists of Charaka and Susruta, as exhibited in the Table in the 
preceding paragraph, brings out the following points : 

1. The principle on which the list of VSgbhata I is constructed 
is to take the list of SuiSruta as its basis, and add to it such items 
of the list of Charaka as do not occur in it. 

2. The list of Susruta which forms the basis of the list of 
Vagbhata is, in every point, identical with the traditional list 
of Sulruta as it at present exists (§ 27). This is proved by the 
fact that the list of Vagbhata shows every one of the inconsis- 
tencies which have been exposed in §§ 80-3 as existing in the 
Traditional Recension of Susruta's list. That is to say : (a) both 
reckon the aggregate of Nos. 3-5 (§ 37, or Nos. 2-4 in § 27) as 
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ten, resulting in the aggregate forty for the four extremities ; 
(i) in order to make up that aggregate ten, both count eight 
clusters, and four ankle-bones and four wrist-bones; also they 
count four bases in addition to the four clusters ; (e) both count 
four heels ; (d) both omit the two shoulder-blades ^ and the two 
eyeballs ; (e) both count wrongly eight bones and one bone in 
Nos. 13 and 24 respectively. 

3. The list of Vagbhata I is indebted to the list of Charaka in 
two ways : (a) in order to raise the grand total from 300 to 360, 
the former adopts Nos. 1, 18, 19, 23, 29 from the latter; and 
(b) in order to obtain the aggregate ten for Nos. 3-6, it similarly 
adopts No. 4, bases (§31). 

4. The list of Charaka on which Vagbhata I has drawn for 
his additions, is identical with the Traditional Recension of it 
as we have ib in the manuscripts of the present day (§ 4). This 
is proved by the fact that both lists possess No. 18, shoulders, 
and No. 19, shoulder-blades. It has been shown in § 6 that the 
repetition of amsa, shoulder, by the side of amsa-pkalaia, shoulder- 
blade, is an ancient corruption of the traditional text of the list 
of Charaka. Seeing that Vagbhata I adopts the error into his 
own list, it is evident that he read the list of Charaka, as we 
still have it, in the traditional text of our own day. The 
procedure of Vagbhata I, however, explains a peculiarity of his 
system. The shoulder-girdle contains only two separate bones, 
the collar-bone {aksakuy No. 17) and the shoulder-blade [arhsa- 
phalaka^ No. 19), see § 56, cl. 2. Finding, in his text of Charaka, 
the apparent mention of amsa as a third bone, and not suspecting 
an error, he appears to have explained it by taking amsa to refer 
to the so-called * shoulder-peak ' {amsa-kuta), or the acromion 
process (§ 55, cl. 5). In this explanation he would probably 
have felt himself justified by the practice, observed by Charaka 
and SuiSruta, of occasionally counting * processes' of bones as 
separate bones (§ 44, cl. 1) ; but in doing so, he failed to notice 
that with those two writers amsa, in its technical sense, is 
a synonym of aksaka and denotes the collar-bone, while, when 
used in a loose way, it indicates the shoulder generally (§ 55, cl. 4). 

' The two shoulder-blades, it is true, appear in the list of Vagbhata I, 
but they have been adopted into it from the list of Charaka. 

nOERKLE H 
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Vagbhata I*s ill-conceived interpretation of the term amsa led to 
another unfortunate result, inasmuch as it appears to have 
served as the basis of the definition of amsa^ which is given in the 
Amarako^a^ the famous Vocabulary of Amarasimha, and which, 
in its turn, led to the misinterpretation of the term jatru ; see 
§ 62, cl. 8. 



^ 40. The Relative Date of the Three Lists 

1. We are now in a position to draw certain conclusions 
regarding the approximate dates of the traditional lists of 
Charaka and SuiSruta in relation to the list of Vagbhata I. 

2. It has been shown in the preceding paragraph that the list 
of the bones of the human body as constructed by Vagbhata I is 
substantially identical with the lists of Charaka and Susruta as 
we possess them in the manuscripts of the present day. More- 
over, at least three corruptions of the latter two lists, viz. the 
repetition of anua^ shoulder, in the list of Charaka (§ 6), and 
the omission of the shoulder-blades and the eyeballs in the list 
of SuiSruta (§ 30), must have existed in their texts abeady in the 
time of Vagbhata I; for, as explained in the two preceding 
paragraphs the construction of his list presupposes them. 
Accordingly both lists, in their traditionally corrupted form, 
must be anterior to the date of Vagbhata I whatever the latter 
may be. On the other hand, it has been shown (pp. 76, 79, 85), 
regarding the omission of the shoulder-blades and eyeballs, and 
the count of seventeen bones in the neck, that the Non-medical 
Version of Atreya's system presupposes the knowledge of 
s. recension of Susruta's text which was more correct, and 
therefore presumably older than the corrupt traditional text. 
Similarly the Non-medical Version which ignores the erroneous 
repetition of amsa, shoulder (§§ 6, 16, 17), presupposes the 
knowledge of an older and more correct recension of the text 
of Charaka. Accordingly at the time when the Non-medical 
Version was composed, both the lists of Charaka and Susruta 
must have existed in the earlier uncorrupted form, and the 
corrupt recension, traditionally handed down, must have come 
into existence at a later date : that is to say, between the date 
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of the Law-bo(4i: iji TajnaTalkya, which contains the Non-medicul 
Vision, and the date of the eonstnoK^tion of the Hst of Vigbhata I. 
As the date of the lAw-book is about 350 a.d. (§ 14), the origin 
of the two traditional recensions cannot be placed eariier than 
the fonrth eentoiy a.d. 

8. The question suggests itself whether VSgbhata I himself 
might not be the author of the Traditional Beoension of the 
statement of Su^ta on the bones of the human body. The 
eyidence is not sufficient to return a decided answer; but 
whatever evidence there is seems certainly to point in that 
direction. The statement of Susmta (§ 27) gives the aggr^^te 
of the bones contained in Nos. 2, 3, 4 of his list, but does not 
detail the number of bones of each item: sole (/^Ai), cluster 
(kurea)^ and ankle (jp^/piu). Whoever fixed the details so as to 
make the sole (tala) to include not only the five long bones 
(ialdid) but also the base {stidMa)^ must have been led to do so 
by noticing that the list of Charaka mentions the base (siidHa)^ 
while the list of Su^ta does not name it. He concluded, 
therefore, that Sui^ta's term sole (Ma) must cover both the 
long bones (ialdka) as well as the base (Hhdna), . In other words, 
whoever fixed the details proceeded on the principle of adding 
to the list of Su^ta such items from the list of Charaka as did 
not appear to be contained in it explicitly. This, as has been 
shown in § 39, is precisely the principle on which Vagbhata I 
worked in constructing his own list. It seems probable, therefore, 
that it was VSgbhata I who for the purpose of preparing his 
own list, constructed the Traditional Recension of the list of 
Su^ruta. 

4. It is a well-known fact that the text of Su^ruta's Compen- 
dium, after a time, fell into some disoi-der, which necessitated 
revision or reconstruction. Several such revisions, or reconstruc- 
tions, must have been undertaken at different times. The first 
reconstruction may have been that to which we owe the addition 
of the Supplementary Section ( Utiara Tantra)^ This is traditionally 
ascribed to Nagfirjuna, in the second century a.d. (§ 2). Seeing 
that the traditional text of neither Charaka nor SuiSruta existed 
about 850 a.d., the approximate date of the Law-book of 
Yfijnavalkya, it follows that Nfigarjuna, if he made any recon- 

H 2 
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stnictiou of the text of Su^mta's Compendium, can at all events 
not be credited with the particular reconstruction of Sulruta's 
statement on the skeleton. Another revision was made by 
Chandrata, the son of Tlsata. He states this fact himself at 
the end of his revised text, which he calls a pdika-iuddhi or 
'Emendation of the Text*. We have a copy of this revised 
text in the unique manuscript of the India Office Library, 
No. 1842 (Cat. No. 2646), described on pp. 927, 928 of the 
catalogue. So far as a cursory examination permits one to 
judge, it does occasionally, though not very materially, differ 
from the Traditional Recension of the Compendium. But in 
the statement on the skeleton there occurs a notewoi'thy varia 
lectio. Instead of the erroneous reading udara^ abdomen, of the 
traditional text (§ 29), Chandrata's text has aksa^ collar-bone.^ 
This circumstance — so far as it goes — makes against the 
hypothesis that Chandrata was the author of the Traditional 
Recension. But there are two stronger objections to it in 
ChandraWs late date and comparative obscurity. The date of 
Chandrata is not known ; but it cannot well be earlier than the 
ninth or tenth century, because in his Commentary on the 
Cik'dsd'kalikd^ of his father 'Ksata he quotes from the comple- 
ment of Charaka's Compendium, which was made by Diidhabala ; 
and the date of the latter must be in the eighth or ninth 
century (§ 2, cl. 9). He does not quote Bhoja^, while both Chakra- 
panidatta and GayadSsa quote him, but do not quote each other. 
Hence it appears probable that the last-mentioned two authors 
were near contemporaries who were preceded by Bhoja who 
himself was preceded by Chandrata. As the date of Chakrapani- 
datta is about 1060 a.d., the date of Chandrata may be referred 
to about 1000 A.D. As to the point of obscurity, so much may 
be taken as certain, that whoever was the author of the Traditional 

^ Also adopted by Gangadliar (§ 35) ; possibly from Chandrata. 

^ See Professor Jolly's article in the Journal^ German Oriental 
Society, vol. Ix, pp. 413 ff. 

» Once however, Bodleian MS. (Fraser No. 21, Cat. No. 852), fol. 
96 6, he quotes Bhoja the elder {vrddha Bhqja). The earliest mention 
of Chandrata, known to me, occurs in S^rlkanthadatta's commentary 
on the Siddhayoga (Poena ed., p. 552). The date of S^rlkantha, a pupil 
of Vijaya Rakshita, is about 1260 a.d. 
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Recension mnst have been a person of great reputation ; for 
otherwise it is inconceivable how his recension should have 
obtained such paramount authority as to supersede every other 
recension, and to be the only one found in all existing manu- 
scripts^ and exclusively commented on in all known com- 
mentaries.^ Chandrata certainly cannot be said to have held 
such a position. The only ancient medical author who by the 
uniform tradition of India holds a place equal to that of Charaka 
and Sn^ruta is Yagbhata I. He is the third in the traditional 
triad of great representatives of Indian medicine : Charaka, 
Su^ruta, Vagbhata.^ It has been shown (§§ 38, 39) that the 
principle on which the Traditional Recension of the statement 
of SuiSruta is made is certainly one on which Vagbhata I worked 
in constructing his own statement. The conclusion therefore 
seems unavoidable that it was Yagbhata I who is the author of 
that Traditional Recension. The fact that the older recensions 
still existed in the fourth century a.d., at the date of the 
Law-book of Yajnavalkya, and the consideration that a suflScient 
interval must be conceded for the text to have fallen into such 
a state of corruption as to necessitate a thorough revision, or 
reconstruction, will accord with the early seventh century a.d. 
as the date of Yagbhata I, already suggested by other considera- 
tions (see § 2). It should, however, be distinctly understood 
that these conclusions regarding the date and authorship of 
Yagbhata I are not put forward as established facts. They are, 
for the present, no more than historical speculations, or rather 
a working hypothesis, based on more or less conclusive evidence. 
Note. — Whatever may be thought of the suggested authorship 
of the traditional text of Susruta, there is distinct evidence of 
the text of Su^ruta's Compendium having been liable to be 
affected by the theories of Yagbhata I. For example, according 
to Su^ta's doctrine, in the Anatomical Section {Sdrlra Stkdna)^ 

^ This remark refers pai*ticularly to the Traditional Recension of 
the statement on the skeleton, which is the only one known to, and 
commented on by Ga3^adasa and Dallana. They give no indication of 
being aware of the existence of any other recension of that particular 
passage. 

■ See ProfeFsor Jolly's Indian Medicine^ § 9. See also p. 1 for 
the testimony of the Chinese pilgrim Itsing. 
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chapter v, clause 33 (Original Text in § 94, el. 1), there are 
altogether 500 muscles in the human body. Of these 500 
muscles, 400 go to the four extremities, while there are 66 in the 
trunk and 34 in the neck and head. This is the traditional 
reading of that doctrine^ as printed by Jivananda, p. 334, and 
supported by existing manuscripts. Dallana, in his Commentary 
(Jiv. ed., p. 578), accepts that reading, but expressly states that 
Gayadasa's Commentary followed a different reading, which 
allotted 60 muscles to the trunk and 40 to the neck and 
head ; and he adds that this distribution of the muscles is also 
taught by Vagbhata I. Dallana's statement is verified by the 
Cambridge MS. of Gayadasa's Commentary,^ and the printed 
text of Vagbhata's Summary {Astdnga Samgraha)^ vol. i, p. 225, 
line 21. 

J 41. The Origin of the Traditional Recension 

1. The homological character of the skeletal structure is too 
conspicuous in the four extremities to have escaped the notice 
of Atreya-Charaka. But that he did not fully realize it, is 
shown, inter alia, by his treatment of the cranial bones, as com- 
pared with that of Susruta (see §§ 28, 63). It was the latter 
who first recognized that the homological principle dominated 
the whole structure, and who explicitly used it as the basis of 
his classificatory list of the bones. This is shown, e. g., by 
his distribution of the ribs into two sets of 36 bones each (§ 27), 
and by his hemisection of the vertebral column and of the 
frontal and other bones of the head (§§ 44, 59, 63). In one 
point, however, viz. the ascription of three bones to each digit 
(p. 73), Susruta pressed the homological principle too far ; see § 47. 
Vagbhata I adopted that principle from Susruta, but pressed it 
one point farther, extending it, still more erroneously (at least, in 
the sense in which he applied it) to the heels, of which he 
counted four, ascribing heels to the two hands as well as to the 
two feet. 

^ Unfortunately the clause referring to the muscles is very badly 
mutilated in the MS., but sufficient of it still remains to confirm 
Dallana's statement. See my Article on the Commentaries on Suiruta, 
in the Journal of the Royal Asiatic Society for 1906. 
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2. It is Yag^bhata 8 extended application of the homological 
principle which explains the origin of the Traditional Recension 
of Sinrata's list of the bones. That list (§ 27) states only the 
aggregate of the three item> (Nos. 2. 3, 4). sole (f^a). cluster 
(iflfva), anile (pi/pia). In order to determine the details of this 
aggregate, Yagbhatm I consulted the list of Chaiaka. Here 
(§ 4) he fonnd the three items, No. 5, long bones {£afdld)^ No. 6, 
base (MdMa)j No. 8^ ankle {yulpia). Failing to notice that the 
bases of Charaka were equivalent to the clusters of Snsrata, 
he concluded tliat Susruta's sole {tula) must include the long 
bones (jkJdkd) as well as the bases (^tldna) of Charaka s list; 
and he thus set up four items : long bones, base, cluster, ankle, 
as identical with Susruta's three items: sole, cluster, ankle. 
Furtiier, noticing that the list of Charaka counted four ankle- 
bones in the two feet (No. 8 in § 4), he allotted two bones to 
Susruta's ankle, and similarly two bones, to his cluster, forgetting 
that Susruta himself had elsewhere allotted only one bone to 
either, the cluster and the ankle.^ Such would seem to have 
been the consideration on which Vag^bhata I amved at the 
details of his own four (or Susrata's three) items ; as thus : 

^ J long bones, 5 bones 
( base, 1 bone 

cluster, 2 bones 
ankle, 2 bones 

Next, on the principle of homology, he multiplied this 

sgrgTCgr^^ ^7 ^oxa^ obtaining forty as the grand ag^^gate of 

the bones of his four items in the four extremities. B7 a further, 

but erroneous, application of the same principle to Susruta's 

No. 5, heel {jpdrmi), he obtained his four heels ; and the correct 

application of it to Susruta's Nos. 6, 7, 8 (§ 27) gave him another 

set of sixteen bones. Totalling the sums so far obtained (i.e. 

40 + 4 + 16 = 60), and adding the sixty phalanges (No. 1 in § 27), 

Vagbhata arrived at the grand total of one hundred and twenty 

for the bones of the four extremities. 

3. Let us remember that the list of Susruta in its original 

^ The fact that Sasruta looked upon the ankles of the foot as 
constituting but one bone, is illustrated by the term valayay anklet, 
which he applies to them. The valaya is a heavy bangle worn on the 
foot ; see Fig. 2 illustrating § 30. 



aggregate 10 bones. 
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form counted seventeen bones in the breast and two in the 

palate (§ 33). The numbers in that list must have been as 

below : 

Trunk. 

9. Pelvis . 

10. Sides 

11. Back 

12. Breast . 

13. Collar-bones 

Total 



k. 




5 bones 


. 72 


5> 


. 30 


}} 


. 17 


}} 


2 


>> 


126 


}) 







Neck and Head 


» 




14. 




Neck 


9 bones 


15, 


16. 


Windpipe, jaw 


6 


>» 


17. 




Teeth . 


32 


?> 


18, 


19. 


Nose, palate . 


5 


a 


20- 


3. 


Cheekp, &c. . 


12 


>> 



Total 64 



>i 



Accordingly Susruta's list would have contained the following 

totals : 

Four Extremities (as calculated by Vagbhata I) 120 

Trunk .126 

Neck and Head ...... 64 



Grand total 310 

This grand total having ten bones in excess of the required 
300, it became necessary for Vagbhata I to make a corresponding 
reduction somewhere. He determined to make it in the bones 
of the breast and palate, reducing their numbei*s from seventeen 
and two (= 19) to eight and one (=9) respectively — an opera- 
tion which gave him just the required ten (19 — 9). It may be 
asked what made him select for reduction just those two items, 
the breast and palate. The answer to this question can only be 
conjectured ; but what may be said on the subject will be found 
explained in the Third Section (§§ 57 and 67). Of course the 
process here suggested by which the Traditional Recension of 
Su^ruta's statement on the skeleton was constructed is purely 
speculative : it may or may not have so happened ; but to myself 
it appears to possess much probability. 



D. The System of the Vedas 
§ 42. The Statements in the Satapatha Brdhmana 

1. It may be useful to present in their entirety those passages 
from the Satapatlia Brdhmana to which I have briefly referred in 
some of the preceding paragraphs. They occur in the tenth and 
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twelfth seetions {kdnda) of that work, in the course of deBcribing 
the ereetion of the fire-altu*. In the building of it, 360 bricks 
were used together with the chanting of hymns consisting of 
a Yarying number of verses. With these bricks and hymns the 
body and certain of its parts are compared in a mystical way. 

2. Toial Number of Bone^. In the tenth section {kdnda)^ fifth 
chapter {adkydya)^ fourth paragraph (firdhmana)^ and twelfth 
chmse the total number of the bones of the human body is 
compared to the 360 bricks of the fire-altars, as follows^ : 

'But indeed that fire-altar also is the body — the bones are 
the enclosing stones, and there are 360 of these, because there 
are three hundred and sixty bones in man; the marrow-parts 
are the yajusfiiati bricks, for there are three hundred and sixty 
of these, and three hundred and sixty parts of marrow in man.* 
(Vol iv, p. 387; Origioal Text in § 99, cL 1.) 

Again in Section XII, 3, 2, clauses 3 and 4 : 

* There are three hundred and sixty nights in the year and 
three hundred and sixty bones in man ; and these (two) now are 
one and the same; — ^there are three hundred and sixty days 
in the year, and three hundred and sixty parts of marrow iti 
man^ and these (two) now are one and the same. And there 
are seven hundred and twenty days and nights in the year, and 
seven hundred and twenty bones and parts of marrow in man, 
and these (two) now are one and the same.' (^''ol. v, p. 169 ; 
Original Text in § 99, cl. 1.) 

3. Bones compared to Hymiis, The number of bones in certain 
parts of the body are compared to certain hymns in Section XII, 
2, 4, clauses 9-14, as follows (Original Text in § 99, cl. 3) : 

*(9) The three- versed hymn-form {trivrt) is the head {^iras\ 
whence that (head) is threefold— skin, bone, and brain. QO) The 
fifteen- versed hymn-form (j)ancadasa) is the neck-bones [ffnvdf) ; 
for fourteen of these are the transverse processes {ia7iiiara) ; and 
their strength (virya) is the fifteenth ; hence by means of them, 
though small, man can bear a heavy load. Therefore the 
fifteen-versed hymn is the neck- bones. (11) The seventeen- 
versed hymn-form (sapfadam) is the breast (uras) ; for there are 
eight costal cartilages (jairu) on the one side, and eight on the 
other, and the breast-bone (uras, sternum) is the seventeenth. 

^ The translations are taken from, or based on, Professor Eggeling's 
Translation in the Sacred Books of the East, vols, iv and v. 
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Therefore the seventeen- versed hymn is the breast. (12) The 
twenty-one- versed hymn-form (ekavimSa) is the abdominal portion 
(udara) of the spine. For within the atjdomen there are twenty 
transverse processes (iuntdpa), and the abdominal portion of the 
spine is the twenty-first. Therefore the twenty-one- versed hymn 
is the abdominal portion of the spine. (13) The thriee-nine- 
versed (or 27-versed) hymn-form (trinava) is the two sides 
(pdrha). There are thirteen ribs (parsu) on the one side, and 
thirteen on the other ; and the two sides make up the thrice-ninth 
(or 27th). Therefore the thrice-ninth hymn is the two sides. 
(14) The thirty-three- versed hymn-form (trayastrim^a) is the 
thoracic portion (anuia) of the spine ; for there are thirty-two 
transverse processes (iaruiara) in it, and the thoracic portion of 
the spine is the thirfcy-third. Therefore, the thirty-three-versed 
hymn is the thoracic portion of the spine.' (Vol. v, pp. 168-5.) 

4. Position of Costal Cartilages. The position of the costal 
cartilages is described in Section VIII, 6, 2, clauses 7 and 10, 
as follows: 

*(1) The tristubA (metres) are the breast-bone (uras): he 
(i.e. the sacrificer) places them on the range of the two retahsic 
(bricks), for the retahsic (bricks) are the back-bones {prsti\ and 
the back-bones lie over against the breast-bone. (10) The brihatl 
(metres) are the ribs {par^u) ; the Tcakubh (metres) are the thoracic 
vertebrae {Jcikasa). The hrihatl he places between the tristubA 
(metres) and kakubh (metres), whence these ribs (par^u) are 
fastened, at either end, to the thoracic vertebrae (klkasa) at the 
back and (interiorly) to the costal cartilages {jatrti) in front.* 
(Vol. iv, p. 114; Original Text in § 99, cl. 4.) 

5. Late of 8atapatha Brdhmana^ and its Relation to Charaka 
and Siiiruta, The traditional author of the oatapatha Brdhrnana 
is Yajnavalkya, who is said to have flourished at the court 
of Janaka, the famous king of Videha, and contemporary of 
Ajata&tru, king of Kasi (Benares). The latter, the celebrated 
ruler of Magadha and KasI, was a contemporary of Buddha. 
His accession took place approximately in 491 B.C. Accordingly 
Yajnavalkya may be dated about 500 B.c.^ The anatomical 

^ On the dates see Weber's History of Indian Literatwre (3rd 
English ed.), pp. 116 fiF.; Prof. Eggeling's Translation of the Shtapatka 
Brdhrnana in vol. xii of the Sacred Books of the Bast, Introd., 
pp. XXXV ff . ; Prof. Rhys Davids' Buddhist India, pp. 12-16; 
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comparisons, quoted above, show that in his time both the 
medicid schools of Atreya and Susruta were in existence, and 
that he possessed some knowledge of their respective theories 
on the skeleton. For he derived from Sosmta the allotment 
of seventeen bones to the breast (§§ 33, 34), Atreya-Charaka 
connting only fourteen (§ 4) ; while he got the total of 360 
bones of the skeleton from Atreya, Susruta having only 300. 
In his choice of particulars from the two systems, of coui'se, 
he ¥ras g^ded by the requirements of his mystic treatment 
of the fire-altar. As to Sui^ruta's surgical text-book, it may be 
noted that Yajnavalkya was a native of Eastern India, and that 
Indian surgical science, in all probability, took its origin in that 
part of India (§ 2, cl. 3). 

6. Acquaintance with Susruta. Yajnavalkya's acquaintance 
with the system of Susruta is further shown by the curious 
circumstance that he counts 360 marrow-parts, that is, as 
many as there are bones. Clearly, he believed that every 
bone contained a * marrow-part '. This belief is closely 
related to Susruta's doctrine, which also ascribes what may 
be called a 'marrow-part' to every bone. Charaka has left 
no statement on the subject, but Susruta, in the Introduc- 
tory Section (Sutra StMna) of his text-book (ch. xiv, verse 6, 
Jiv. ed., p. 48 ; Original Text in § 99, cl. 2), teaches that ' from 
fat (medas) originates bone, and from the latter marrow {majjd) \ 
In the Anatomical Section (Sdrlra StAdna, ch. iv, cl. 9, JTv., 
p. 319 ; Original Text in § 99, cl. 2), he further states that ' fat 
(medas) occurs in the abdomen, and in both the small and 
large bones of all beings'; and, ibid., cl. 10, he explains that 
* the fat which is found in the interior cavity of the large bones 
is called marrow (majjan), while that which is found in all 
other bones is called bloody (sa-raita, or red) fat ; further the 
grease {sneha) which attaches to clean flesh (of the abdomen) 
is known as suet {vasd)^ while in all other conditions fat (medas) 
is simply denoted grease {sneha)\ In the view of Susruta, 
therefore, all bones contain the same fatty tissue {medas) : only 
it is red in the small bones, and yellow in the large ones, the 

Mr. V. Smith's Early History of India, pp. 26 ff. ; Messrs. Hoerule and 
Stark's History of India, p. 21. 
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latter kind being distinguished as marrow {majjaii). The author 
of the oatapatha Brdhmana only diflfers in employing the term 
majjan in the sense in which Sui^ruta uses the term medas.'^ 

7. Cowfu%eA Counting in the Satapatha Brdhmana, In the 
enumeration of the bones of the trunk, the author of the 
Satapatha Brdhmana, not being a medical man, but a theo- 
logian, is rather confused. The items of his count are : 

In the Neck . . .15 bones 
„ Breast ... 17 „ 



54 „ 



„ Lower Spine 21) 
„ Upper Spine 33] 
„ Ribs . . . 27 „ 



Here the first two items are correct, being taken from Atreya- 
Charaka (§ 4) and SuiSruta (§ 35) respectively. But the numbers 
of the bones of the spine and the ribs, 54 and 27 respectively, are 
very strange. It almost looks as if they were due to a misreading, 
or false recollection, reversing the true numbers 45 and 72.^ 
The former (i.e. 45) is the total of the bones of the spine in the 
system of Atreya-Charaka (§ 4), while the latter (i.e. 72) is the 
total number of the ribs with their sockets and tubercles in both 
systems, of Atreya as well as of SuiSruta. 

8. Continuation, But further, the principle of counting is no 
less confused. Susruta counted the bones of the breast on a 
principle different from that on which he counted the bones of 
the neck and back (that is, of the whole spine). The breast he 
counted by taking it to consist of a median bone {sternum), 
giving off an equal number of branch bones (costal cartilages) 

^ It deserves notice that also modern Anatomy distinguishes 
between red and yellow marrow, the latter being found in the 
medullary cavity of the long bones, the red in the cancellous parts of 
those bones as well as in all other bones. The red marrow has its 
name from the blood-vessels in it, while the yellow has its name 
from the oil gradually developed in it. The yellow kind is what is 
popularly known as marrow, and which Susruta distinguishes as 
majjan. See Gerrish, Textlook of Anatomy (2nd ed., 1903), pp. 53, 113. 

' Misreading would be an obvious solution, if we could assume 
that at the time of the composition of the &atapatha Brdhmana the 
system of numeral notation based on Hhe value of position' was 
already known. With the older system of notation by means of 
distinct signs for the tens and for the units, the theory of misreading 
is far less intelligible. It must, then, be a case of false recollection. 
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on either side. But in the spine, he counted each vertebra 
separately without any median column. Atreya-Charaka, less 
correctly, had applied the former method of counting also to the 
neck (§ 61). In the oatapatha Brdhmana^ even more confusedly, 
it is extended to the whole of the spine. The latter is supposed 
to consist of a median column, divided into an upper {anuka) 
and a lower (udara) portion, either of them giving off an equal 
number of branch bones (transverse processes) on either side. 

9. Continuation. As to the ribs, the very non-anatomical view 
is taken of counting the collar-bones as a species of ribs, and thus 
obtaining a total of thirteen ribs on either side of the sternum. 
This explanation of the otherwise unintelligible count of thirteen 
ribs has been suggested by Professor Eggeling in his Translation 
of the oatapatha Brdhmana (Sacred Booh of the Hasty vol. xliv, 
p. 164, footnote 2), and is undoubtedly correct. The fanciful 
count itself, of course, is due to the mystical exigencies of the 
author of the oatapatha Brdhmana, 

10. Continuation. Finally, another quite non-anatomical pro- 
cedure of the same author is the description of the head (or 
rather, cranium, Siras) as consisting of skin, bone, and brain. 

. f 43. Statement in the Athai^a Veda 

1. The hymn on the creation of man, which is referred to in 
§ 2, cl. 2, is the second in the tenth book of the Atharva Veda. Its 
composition is traditionally ascribed to a certain sage {ni) Nara- 
yana. This sage is the traditional author also of the famous 
hymn on the sacrifice of man (purusa-sUkta), which is found 
both in the Bigveda and the Atharva Veda, and is regarded as 
*one of the very latest poems of the Rigvedic age' — ^an age 
* which can hardly be less remote than 1000 b.c.*^ It seems 
probable that he is identical with the Narayana, to whom Indian 
medical tradition ascribes the composition of certain very ancient 
medical formulae,^ and who, from all these considerations, comes 

* See Bigveda, x. 90, and Atharva Veda, xix. 6 ; Professor Mac- 
doneirs Sanskrit Liieratwre, pp. 44, 47, 133. 

' One formula for the preparation of a medicated oil has the 
very early authority of the Bower MS., Part III, verses 37-53. 
Another formula for preparing a compound powder is recorded in 
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within the semi-mythical period of the history of Indian 
medicine (§ 2, cl. 2). 

2. The initial eight verses of the hymn in question run 
as follows^ (Original Text in § 100) : 

Verse 1. By whom were fixed the two heels of man? By 
whom was the flesh constructed? By whom the two ankle- 
bones; by whom the slender digits; by whom the apertures; 
by whom the two sets of long bones, in the middle? Who 
made their bases? 

Verse 2. How did they (the devas) make the two ankle- 
bones of man below, and the two knee-caps above ? The two 
legs, furthermore — how, pray, did they insei*t (them) ? and the 
two knee-joints — who conceived them ? 

Vei*se 3. A four-sided (frame) is formed by their ends being 
firmly knit together. Above the two knees (there is) the pliant 
abdomen. The two hips and the two thighs that there are, who 
has created them, (those props) through which the trunk becomes 
so firmly set up ? 

Verse 4. How many devas, and who among them, contributed 
to build up the (bones of the) breast and the (cartilages of the) 
windpipe of man? How many disposed (the ribs of) the two 
breasts ; who, the two shoulder-blades ? How many piled up 
the neck-bones ; how many, the back-bones ? 

Verse 5. Who constructed the two arms of his for the 
exertion of strength ? Which deva hoisted the two collar-bones 
on his trunk ? 

Verse 6. Who pierced the seven apertures in the head : the 
two ears, two nostrils, two eyes, the mouth — these (organs of 
sense) in whose surpassing might quadrupeds and bipeds walk 
their way in all directions ? 

Verse 7. For within the two jaws he fixed the tongue, and 
installed the far-reaching mighty voice. The devas pervade the 

Madhava's Siddhayoga, cb. xxxvii, verses 18-25 (p. 307), and Dfidha- 
bala's complement to the GharaJca Sarhhita, Cikitsita Sthdna, ch. xviii, 
verses 122-9 (p. 649, ed. 1895). 

^ Several of the Sanskrit terms, occurring in this hymn, are very 
rare. On these and other philological matters my Studies in Ancient 
Indian Medicine^ No. II, in the Journals of the Royal Asiatic Society 
for 1906, pp. 915 ff., and 1907, pp. 1 ff., may be consulted. 



§ 48] STATEMENT IN THE ATHARVA VEDA 111 

(three) worlds, they dwell in the waters, but which of them 
conceived it? 

Verse 8. Whoever first constructed that brain of his, the 
brow, the &cial bone, the cranium, and the structure of the jaws, 
and having done so, ascended to heaven, who of the many devas 
was he? 

8. The significance of these verses comes out very clearly, 
when the system of the bones of the human body disclosed in 
them is compared with the osteological systems of Atreya-Charaka 
and Su^ruta. The three systems are shown in the subjoined 
Table, the arrangement of which follows the order of the verses 
in the hymn of the Atharva Veda. The systems of Charaka 
and Susruta, in columns V and VI, are quoted from § 7 and § 34 
respectively; and the bracketed numbers in the columns refer 
to the order of the bones in those paragraphs. 
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4. It will be noticed in the preceding Imble that while the 
sev^nd items, taken sin^y, do not follow one another in the 
AthanriceolnmnlVinexactlv the same order as in t-he Charakivan 
and SuSrotiyan oolomns V and YI^ they do so nevertheless, if 
regard is had mainly to their grouping in the Atharvic verses 
(col. I). Hie only exception to this role is the collar-bone 
(No. 16 in coL H), which occupies a rather different place in 
columns V and VI. It is not difficulty however, to see the 
reason of this exception. The Atharvic hymn mentions the 
collar-bone, in verse 5, in connexion with the mention of the 
upper limb {idiu) which serves to join it to the trunk. 

6. A much more important point to observe is that, as the 
table shows, the system of the Atharva Veda more nearly 
approaches the system of Atreya-Charaka than that of Susruta. 
The only point of agreement in the Atharvic and Snsrutiyan 
systems is that both content themselves with a brief reference to 
the bones of the upper extremities (as being tJike to those of the 
lower extremities), but do not enumerate them separately as the 
Charakiyan system does. This, however, is a merely formal and 
unimportant point. A really important circumstance is that the 
Atharvic system shares with the Charakiyan one of the most 
striking points, in which the latter differs from the system of 
SniSruta, namely, the assumption of a central facial bone in the 
structure of the skull (Nos. 17 and 18 in the Table; see also 
§ 11, cl. 5; § 13, el. 4; § 17, cl. 4; § 23, cl. 3*). This is a 
point which will be found fully explained in § 66. It may be 
added that the Atharvic term pratuthd for the base of the long 
bones (No. 5 in the Table) obviously agrees with the Charakiyan 
term adhisthdna^ and widely differs &om the Susrutiyan kurca. 
The closer agreement of the system of the Atharva Veda with 
that of Atreya-Charaka is nothing more than might have 
been expected fix)m their closer chronological position, as ex- 
plained in § 2, cl. 4. The two circumstances suggest mutual 
confirmation. 

6. It also deserves notice that the Atharvic system knows 
only of two bones as constituting the shoulder-girdle — viz. the 
collar-bone {amsa^ No. 16 in the Table) and the shoulder-blade 
(iapAoda, No. 13). It thus serves to confirm the correctncirs 

uonuiLB I 
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of omitting the item amsa from the osteological summary 
of Charaka (§ 6, and § 25, Note). The two systems, of the 
Atharva Veda and Atreya-Charaka, being in other respects 
in such close agreement, it becomes increasingly probable that 
the latter system likewise knew only of two bones in the shoulder, 
viz. the collar-bone {aksaka^ No. 17 in § 7) and the shoulder-blade 
{am8a-j)h^laka^ No. 16, ibid,). 



SECTION III 

. ANATOMICAL. IDENTIFICATIONS 

§ 44. Preliminary Remarks 

1. Before proceeding to the detailed identification of the 
bones which, according to the early Indian anatomists, compose 
the human skeleton, it may be usefiil to note the following 
preliminary points. 

2. According to modem Anatomy, there are about 200 bones 
in the adult human skeleton.^ The early Indian anatomists, 
on the other hand, count either 360 (Atreya) or 300 (Susruta) 
bones. This large excess is principally due to the fact that 
(besides including the teeth, nails, and cartilages) they counted 
prominent parts of bones, such as are now known as ' processes ' 
or * protuberances ', as if they were separate bones. Their reasons 
for counting in this manner were mainly three. 

3. Sometimes processes^ or protuberances, of bones were 
popularly known by special names, and regarded as special bones. 
Examples are the malleoli, or ankle«bones, and the styloid 
processes, or wrist-bones. In such cases it was probably a mere 
concession, made by the early Indian anatomists, to popular 
usage that they enumerated them in their lists as separate 
bones. In other cases the separate enumeration of processes 
or protuberances was due to an exaggerated regard for the 
homological principle. For example the right and left halves 
of the skeleton were regarded as homologous. Hence, seeing 
that the vertebral column lay in the median line, the transverse 
processes on the right and lefb of the several vertebrae were 
counted as separate homologous bones (§ 59). Sometimes, again, 
it was a fancy for artificial symmetry which led to the 
multiplication of bones. To this cause, probably, is due the 

* See Dr. Gerrish's Textbook ofAncUomt/y p. 113. 

I 2 
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assumption of the existence of a third joint in the thumb and 
great toe (§ 47), and of twelve costal tubercles instead of ten 
(§58). 

4. All these cases are examples of the multiplication of bones ; 
but the opposite process of unification also occurs. Here a number 
of bones is counted as a single bone, either from deference to an 
older or popular theory, or because they were thought to constitute 
a peculiar unity. Conspicuous examples are the bones of the 
carpus and tarsus (§ 49), and, in SuiSruta's system, the ankle- 
bones (§ 52). 

§ 45. The Practice of Dissection 

1. Allowing for the modifying causes explained in the preceding 
paragraph, the views of the early Indian anatomists are sur- 
prisingly accurate. This is due to the fiict that they were 
accustomed to the practice of preparing the dead human body 
for actual examination, and that, therefore, their views were the 
direct result of an experimental knowledge of the skeleton. It is 
true that the Compendium of Charaka contains no reference 
whatever to the practice of human dissection ; and it must, 
therefore, remain doubtful whether, and to what extent, that 
practice was observed in the school of Atreya. But there can be 
no doubt as to the practice being known and observed in the 
school of Sulruta ; for his Compendium contains a passage which 
gives detailed instructions regarding the procedure to be adopted 
in preparing a dead body for anatomical examination. 

2. The passage in question occurs at the end of the fifth 
chapter of the Anatomical Section (Sdnra Sthdna) of the 
Compendium, and runs as follows: 

* No accurate account of any part of the body, including even 
its skin, can be rendered without a knowledge of anatomy. 
Hence any one who wishes to acquire a thorough knowledge 
of anatomy must prepare a dead body, and carefiilly examine all 
its parts. For it is only by combining both direct ocular 
observation and the information of text-books that thorough 
knowledge is obtained. For this purpose one should select 
a body which is complete in all its parts. It should also be 
the body of a person who was not excessively old, nor who died 
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of poison or of a protracted disease. Having removed all 
excrementitions matter firom the entrails, the body should be 
wrapped in rush, or bast« or grass, or hemp, and placed in a cage. 
Having firmly secured the latter, in a hidden spot, in a river 
with no strong current, the body should be allowed to decompose. 
After an interval of seven days the thoroughly decomposed body 
should be taken out, and very slowly scrubbed with a whisk 
made of grass-roots, or hair, or bamboo, or bast. At the same 
time, every part of the body, great or small, external and internal, 
beginning with the skin, should be examined with the eye, one 
after the other, as it becomes disclosed in the course of the 
process of scrubbing.* (Original Text in § 95.^) 

8. The procedure, thus described, will doubtlessly enable the 
observer to recognize such structures as the clusters (iiirca) 
of small bones which make up the carpus and tarsus. But it 
would hardly suffice to enable him to discover bones lying 
interiorly; such, for example, as the ethmoid, sphenoid, vomer, 
and others in the interior of the head. As a matter of fact, 
we do not find these latter bones mentioned even in the more 
accurate list of SuiSruta. 



§ 46. Conspectus of the Ancient Indian and Modern 

Systems 

1. The subjoined comparative table, setting side by side the 
system of Modem Anatomy and the systems of Atreya-Charaka 
and SuiSruta, as well as the skeleton shown in Figs. 4 and 5, may 
serve as a guide to the detailed identification of bones discussed 
in the succeeding paragraphs. Column I on Modem Anatomy is 
based on Dr. Samuel O. L. Potter's Compend of Human Anatomy 
(5th ed., 1898), pp. 9^ 10 ; column II on §§ 4, 7 ; and column III 
on § 84. 

^ A German translation is given in Professor Jolly's Indian 
Medicine^ pp. 44, 45, in the Cyclopedia of Indo-Aryan Research. 
See also Dr. Wise's Hindu System of Medicine (new issue), pp. 68, 69. 
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I. Potter. 



I 



n. Chanka. i HL Susraia. 



A. Four Extremities. 



1 Phalanges, or 

joints of fin- 
gers and toes 56 

2 Metacarpus and 

Metatarsus, 
Long Ixmes 20 

3 Carpns and tar- 

sus. Clusters, 
or Bases 30 

4 Os calcis, heel 

5 Forearm (Ra- 

dius, Ulna) 4 

6 Styloid pro- 

cesses, wrist- 
bones 

7 Olecranon, el- 

bow-pan 

8 Leg (tibia and 

fibula) 4 

Malleoli, 

ankle-bones 

1 Patella, knee- 

cap 2 

11 Arm (humerus) 2 

1 2 Thigh (femur) 2 

120 

Shoulder : 

13 Clavicle, col- 

lar-bone 2 

1 4 Scapula, 
shoulder-blade 2 

15 Thorax: Ribs 24 

16 Sternum, 
breast-bone 1 

17 Vertebrae, thora- 

cic and lumbar 17 

18 Pelvis: Sacrum 1 

1 9 Coccyx 1 

20 Ilium, is- 

chium 

21 Pubes 

50 



pani-pad- j pini-pid- 

angnli 60 anguli 



salaka 

adhis^hana 
parsni 

aratni 

kapalika 

jangha 

gulpha 

janu 

bahu-nalaka 

uru-nalaka 



20 



4 
2 



4 
2 

4 
4 

2 

2 
2 
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tala 

kurca 
parsni 

aratni 

manibandha 

kurpara 

jangha 

gulpha 

janu 

bahu 

uru 



60 



20 
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§48 



4 
2 



2 

2 

4 

2 

2 
2 
2 



§49 
§50 

§51 



§52 

§53 

§51 

§52 

§53 
§54 
§54 



106 



B. Trunk. 



aksaka 2 

aihsa-phalaka 2 
par^vaka, &c. 72 



uras 



prstha 



sroni-phalaka 
bhag-asthi 



14 



45 



2 
1 

lis 



aksaka 

amsa-ja 
parsvaka, &c. 

uras 

prstha 

trika 

guda 

nitamba 
bbaga 



2 
72 

17 

30 
1 
1 

2 
1 
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§56 
§58 

§57 

§59 
§60 
§60 

§60 

§60 
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I. Potter. 


IT. Charaka. 


III. Susruta. 






( 


D. Head and Neck. 




22 Cervix: 










Vertebrae, 










Neck- bones 7 


griva 1 5 


griva 


9 


§61 


2 3 Trachea, bron- 




^j 






chi, wind- 










pipe 


jatru 1 


kantha-nadi 


4 


§62 


24 Cranium, 










Frontal] 


pan- 1 


\ 








Parietal - 


shaped 2 


■sirah-kapala 4 


^irah-kapala 


6 


§63 


Occipital ) 


bones 1 










Sphenoid 1 










Ethnioid 1 










25 Temporal 2 


sankhaka 2 


sankha 


2 


§64 


26 Face: 










Superior 


' 










Maxillar 


Y jaws 2 




1 






Inferior dc 


K 1 


hanu, hanumula 3 


hanu 


2 


§65 


Superciliary 




, 






ridges, brows 


lalata \ 






§66 


27 Malar 2 


ganda-ku^ 


1 


ganda 


2 


§66 


28 Nasal 2 


nasika J 




nasa 


3 


§66 


29 Palate bones 2 


talusaka 2 


tala 


2 


§ 67 


Lachrymal 2 










Inferior tur- 










binated 2 










Vomer 1 










Hyoid 1 










30 Additional : 










Teeth 


danta 32 


danta 


32 


§68 


Sockets of teeth 


ulukhala 32 






§68 


Nails 


nakha 20 






§69 


Eyeballs 




aksi«kosa 


2 


§70 


Ears 




kama 

• 


2 


§71 


Total : 30 
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66 




Grand tot 


al : 200 




360 




300 
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Fio. 4. Human Skeleton. AstMsamgnilui. Front View. 
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Fio. 5. Human Sxbixton. jitthi-imiigmlia. Back View. 
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A. The Four Estbeuitibs 

§ 47. TTie Phalanges 

Paui-pdd-dnguli, or phalangee of the hande and feet. Both 
Atreya-Charaka and Sn^rata count sixty of these phalanges. 




Fig. 6. 

OUTLINKS OF THE Hit 

1-9. Caipus, Kurca. 

1. Scaphoid » ^^^ 
9. Semilunar ) 
X Cuneifonn. 



5. Uneifomi. 

ti. Os magDum. 

7. Trapezoid. 

H. Trapezium. 
I-V. Metacarpus, Aaldka. 
a-r. Phalanges, Angttli. 
S. S. Styloid Processes, Manika. 



Fig. 7. 
Outlines of the Foot. 

1-7. Tarsias, Kfcrca. 

1. Os calds, P(ir*ni. 

S. Astragalus, Kmva-iirae. 

3. Navicular. 

4. Cuboid. 

5. External cuneiform. 

6. Middle 

T. Internal „ 

I-V. Metatarsus, StMU. 
a~c. Phalanges, Aitgvli. 
M. M. Malleoli, Oulpka. 



giving three to each finger and toe. The actual anmber is only 
fifty-six, there being in reality only two phalanges in the thomb 
and great toe. Professor Pancoast, however, counts fifteen 
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phalanges in either hand, classing the first metacarpal bone 
among the phalanges of the thumb,^ and thus making the total 
of the phalanges to be fifty-eight. He would seem to consider 
the trapezium (Fig. 6), one of the carpal bones with which 
the first metacarpal articulates, to be the real metacarpal of the 
thumb, and the real homologue of the metacarpals of the other 
four fingers. According to the usual view the clusters of carpal 
and tarsal bones contain eight and seven bones respectively. 
Professor Fancoast's theory would equalize their numbers by the 
exclusion of the trapezium. It is interesting to observe that 
Chakrapanidatta's somewhat obscure remarks on the phalanges 
seem to indicate his having held a similar view. For he says 
(§ 11) : 'As to the third joint of the thumb and great toe, it must 
be understood to be contained within the respective hand or 
foot,' that is, within the palm or sole or, in other words, among 
the metacarpal or metatarsal bones. And he adds : ' The long 
bones belonging to the thumb and great toe are also of small 
size'; that is, he appears to have identified the trapezium as 
the first metacarpal, and the internal cuneiform bone of the 
tarsus (Pig. 7) as the first metatarsal. How far the explanation 
of Chakrapanidatta may be the survival of an ancient tradition 
going back to the time of Atreya and Susruta, it is, at present, 
impossible to say. But on the whole it seems more probable 
that the reckoning of sixty phalanges by the ancient Indian 
anatomists is based on fancied claims of symmetry (§ 44). 

§ 48. The Long Bones 

1. Pdni'pdda-Sdldkd^ or the long bones of the hands and feet. 
These are the metacarpal and metatarsal bones. Charaka counts 
twenty of them, five in either hand and foot (§ 4), which agrees 
with the actual number. Susruta, in his list (§ 27), aggregates 
them under the term tala, which signifies the palmar and plantar 
portion of the hand and foot respectively. The Atharva Veda 
(§ 43) denotes that portion by the term nchlakha, 

2. It may here be useful to note that the combined term 
tala-kurca-gulpha, sole-cluster-ankle> employed by SuiSruta in his 

* Dr. Potter's Commend of Hvman Anatiynty, pp. 49, 50. 
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list (§ 88) denotes the whole (roughly rectangular) portion of 
the foot and hand, as shown in Figs. 6 and 7, exclusive of the 
phalanges. That is to say, it signifies the metatarsus (tala)^ 
tarsus (iurca), and malleoli {gulpAa) of the foot, and similarly 
the metacarpus (tah)^ carpus (kurca)^ and styloid processes 
(manibandAa) of the hand. 



§ 49. Bases or Clusters 

1. Pdni'pdda'Saldk-ddAisfAdna, base (prop) of the long bones 
of the hand and foot ; or simply sthdna or pratistAd, base ; or 
kurca^ cluster (of bones). The first-mentioned term occurs in the 
lists of Charaka (§ 4) and Bheda (§ 12) ; the second and third in 
the lists (non-medical) of Yajnavalkya (§ 16) and the Atharva 
Veda (§ 43) respectively; the fourth in the list of SuiSruta. 
See Figs. 6 and 7. 

2. Atreya, whose system is reported by Charaka and Bheda, 
appears to have held the opinion that the long bones (metacarpals 
and metatarsals) were fixed in one bone as their common base. 
He may have known that this base (the carpus, or tarsus) was 
really composed of a cluster of small bones, but the term adAi- 
sfAdna (or stAdna) which he chose as its name, rather suggests 
that he thought it to be a single undivided bone. Actual 
examination of a prepared skeleton, such as SuiSruta certainly 
practised (§ 45), would, of course, have set him right ; but it may 
be doubted whether he ever went beyond a superficial examination 
of a dead body. 

8. Sui^ruta's use of the term Mrca, cluster, which he substitutes 
for odAisfAdna, base, is by itself sufficient to show that he was 
aware of the true nature of the 'base', as being made up of 
a cluster of small bones. It is not improbable that he knew 
even the exact number of the small bones which constitute each 
cluster (eight in the carpus and seven in the tarsus), but, so far 
as I know, there is no passage in his Compendium which 
definitely proves it. Bather inconsistently, but probably in 
deference to the older view, he continued, for the purpose of his 
list, to count his * cluster' as one bone. But of course, properly 
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interpreted, this only means that he counted the 'cluster' as 
a composite bone, or rather as a set of bones. 

4. The identity of the organ which Sui^ruta calls kurca, cluster, 
may also be inferred from a passage in which he describes 
its position in the limb. In the sixth chapter of the Anatomical 
Section {Sdf'tra 8tkdna)y explaining his doctrine of the 'vital 
spots ' {marman)y he says : 

' Between the great toe and the toe next to it, there lies the 
vital spot called ksipra. Upwards of this hipra, both ways 
(i.e. exteriorly and interiorly), there lies the vital spot called 
kurca.^ (Original Text in § 97, cl. 1.) 

Referring to Fig. 7, it will be seen that SuiSruta's kiirca^ or 
cluster (of bones), lies on the exterior and interior sides of the 
foot, beyond the great and second toes. As a matter of fact, 
the seven bones of the tarsal cluster are in modem Anatomy 
considered as 'placed in two rows, side by side, two bones in 
the external row, five in the internal, as follows: externally, 
OS calcis (No. 1), and cuboid (No. 4) ; internally, astragalus 
(No. 2), scaphoid or navicular (No. 3), and the three cuneiform 
(Nos. 5, 6, 7).^ Mutatis mutandis these remarks apply also to 
the carpal cluster. The eight bones of that cluster are now 
usually considered as ' placed in two rows, one in front of the 
other, with four bones in each row'.^ But they may also be 
considered as placed (Fig. 6) in two rows, side by side, four bones 
externally (Nos. 3, 4, 5, 6, unciform, pisiform, cuneiform, os 
magnum) ; and four internally (Nos. 1, 2, 7, 8, scaphoid, semilunar, 
trapezoid, trapezium). 

5. The only difficulty about Susruta's kurca, or cluster, arises 
from the &ct that the Traditional Recension of his statement 
on the skeleton (§ 27) ascribes to him, by implication, the 
doctrine that there are eight kurca^ or clusters, in the four 
extremities, two in either hand and two in either foot. It has 
been shown, however, in § 31, that this is a complete error, 
foisted into the system of SuiSruta, in all probability, from 
the system of Vagbhata I (§ 37, also pp. 99, 103). The true 
doctrine of SuiSruta, stated by himself in explicit terms (§ 31), 

* See Dr. Potter's Com/pend of Human Anatomy, pp. 48 and 53. 
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knows only four kurca, or clusters, one in either hand, i.e, the 
carpus, and one in either foot, i.e. the tarsus. 

6. It might be thought that VSgbhata I derived his doctrine 
that there are eight iiirca, two in either hand and two in either 
foot, from the circumstance, above referred to, that the small 
bones of the carpi and tarsi are placed in two rows. One would 
thus obtain eight rows of small bones, two in either hand and 
two in either foot ; and it might be thought that Vagbhata I 
wanted to express that circumstance by his count of eight kurca^ 
or rows. In support of this view it might be said that 
Vagbhata I also counts four gulpha^ or ankle*bones, as well as 
four manibandAUi or wrist-bones (§ 37), Seeing that there are 
actually two malleoli (or ankle-bones) in either leg, and two 
styloid processes (or wrist-bones) in either forearm, it seems 
a very plausible conclusion that Vagbhata I was really thinking 
of the four malleoli and four styloid processes when in his list 
of bones he enumerates four gulpha and four manihandha ; and 
similarly that he was thinking of the eight rows of small bones 
in the two carpi and tarsi, when he counted eight Mirca. But 
such a view would credit Vagbhata I with more consistency 
and more accurate knowledge of anatomy than he really 
possessed. How little of both qualities his statement on the 
skeleton exhibits has been already shown in § 38. A striking 
proof of his imperfect knowledge of the skeleton is the 
circumstance that in his list (§ 37) he enumerates both adhi- 
stidna and iurca as two distinct kinds of bone. By the former 
he understood the carpus and tarsus. This is clear from the 
term pratihandhaka^ or interlocker, by which he calls them. 
He says : ' There are five long bones, and one bone interlocking 
them* (Original Text in § 93), This shows that (whatever 
Atreya-Charaka's view of the real nature of adkisfMna may have 
been) Vagbhata I took it to be a single undivided bone, on which 
the five long bones articulated. But as he had thus provided 
for the carpus and tarsus, it is difficult to imderstand what he 
could have imagined the additional kurca to be. Seeing that all 
actually existing bones (Figs. 6 and 7), phalanges, metacarpus 
(or metatarsus), carpus (or tarsus), and styloid processes (or 
malleoli) were already covered by the terms anguli^ Saldkd, 
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joratibandhaka (or adhisthdna), and manihmidha (or gulpha)^ there 
was no bone left to be named kUrca. It may be doubted whether 
Vagbhata I had any idea as to what the SuiSrutiyan term kurca 
meant. He certainly failed to see that it signified the equivalent 
of the Charakiyan term adhuthdna ; and his anatomical knowledge 
was too imperfect to prevent that failure. It thus came to pass 
that, dominated by his desire of combining the two systems 
of Sulruta and Charaka, he not only superfluously counted the 
kHrca^ by the side of his pratibandhaka (Charaka's adhisthdtia), 
but actually duplicated its numbers, counting eight kurca instead 
of four. 

7. In connexion with the cluster of bones {kurca) it may 
be well to discuss the case of a bone which is not especially 
enumerated in the list of SuiSruta, but which he mentions in the 
sixth chapter of his Anatomical Section {Sdnra Sthdna)^ in 
discussing the 'vital spots' (marman). It is there named by 
Jiim kurca-HraSy or head of the cluster, that is, head-bone within 
the cluster. He defines its position as follows : 

* Below the ankle-joint, but not on both sides, there lies what 
is called the head of the cluster.' (Original Text in § 97, cl. 1.) 

By refeiTing to Fig. 7, it will be seen at once that the bone 
here described as the head of the cluster is the astragalus (No. 2). 
It forms the lower part of the ankle-joint, and lies below the 
distal ends of the tibia and fibula with both of which it 
articulates. In the list of Sulruta (§ 27) it is not specially 
enumerated, because, of course, it is included in the cluster 
{kurca) of which it merely forms the head-bone. But in his 
chapter on the ' vital spots ' it had to be mentioned sepa- 
rately by the side of the cluster, on account of its being the 
location of a particularly dangerous spot, in addition to another 
dangerous spot located in the remainder of the cluster (Nos. 3, 4, 
5, 6). The astragalus (No. 2) and the os calcis (No. 1) are the 
two largest bones of the tarsal cluster, and Su^ruta distinguishes 
them by the names ' head of the cluster ' {kurca-Siras) and ' heel ' 
{pdrsni) respectively. That fact definitely proves that he was 
aware of the real nature of the tarsus as being composed of 
a cluster {kurca) of bones. Atreya-Charaka, on the other hand. 
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knew nothing of a head of the cluster, and his heel (pdrsni), 

as we shall see in the next paragraph, is merely the projecting 

tuberosity of the os calcis. With him both the astragalus and 

the OS calcis are included in his adkiffkdna, or base, and there 

is nothing to prove definitely that he knew anything of the real 

composite nature of the organ which he called adhisthdna. 

8. It should be mentioned that Sudruta teaches the existence 

of four kurca-Hras, or heads of clusters. He says : 

* There are two ankles, two wrists, and two pairs of cluster- 
heads. These eight an experienced surgeon should know to be 
vital spots that are apt to cause diseases.' (Original Text in 
§ 96, cl. 6.) 

What Susruta means is, of com*se, that there is a head-bone 

in each of the four clusters (Mrca), that is, in either of the two 

carpi and tarsi. The head-bones of the two tarsi are their 

respective astragali. Those of the two carpi would appear to be 

their respective semilunar bones (No. 2 in Fig. 6). Charaka 

(i.e. Atreya), as has been already indicated, does not mention 

the existence of any of these four head-bones. 



§ 50. The Heel 

Fdrmiy or the heel. See Fig. 7. This term, as used by 
Charaka, denotes the backward and downward projection of the 
OS calcis, that is, that portion of it which can be superficially 
seen and felt, and is popularly known as the heel. Accordingly, 
in Atreya's statement of the skeleton, as reported by Charaka 
and Bheda (§§ 4, 12), the number of heels is rightly said to be 
two. In the list of VSgbhata I (§ 37), rather grotesquely a heel 
is ascribed to each of the four extremities, two in the feet and 
two in the hands, giving a total of four heels. The reason of 
this incongruous conception has been explained in § 32. It 
arose from a false construction of Susruta's direction regarding 
the method of counting the bones of the four extremities, and it 
actually succeeded, probably on the authority of Vagbhata I 
himself, in being received into the Traditional Recension of 
SuiSruta's statement on the skeleton (§ 27). There can hardly 
be any doubt that the statement of SuiSruta, in its original and 
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gentdne form, tatight no more than two heels. From the 
general tenor of it, it is evident that SmSruta knew the true 
nature of the tarsus ; namely, that it is a cluster (kurca) of small 
bones. The two largest of these small bones he distinguished 
by special names ; namely, the astralagus (No. 2) by Xnrca-^ra^, 
or head of the cluster (§ 49), and the os calcis (No. 2), hy parsnip 
or heeL In his detailed list of the bones (§ 27) he did not 
enumerate the ' head of the cluster ' separately ; for of course it 
was implicitly included in the term 'cluster' (kurca). But the 
heel (j)drsni) he counted separately, either as a concession to the 
older system of Atreya, and to popular usage, or, perhaps on the 
whole more probably, because he did not consider the os calcis as 
constituting one of the component bones of the cluster (iurca). 
In all probability Sui^ruta's real view of the lower portion of the 
lower extremity (the portion shown in Fig. 7) was that it was 
formed by five constituents : 1, phalanges (an^uli) ; 2, metatarsals 
(tala or ialdkd) ; 3, tarsal cluster (kurca) of six small bones 
(Noa 2-7 ; 4, ankles (gulpha) ; and 5, os calcis or heel-bone 
(parsnip No. 1). The view of Atreya-Charaka differed from the 
view of Su^ruta only in considering the tarsus to consist, not of 
a cluster of bones, but of a single, undivided supporting bone 
(adAis(idna), which included the body of the os calcis, but 
excluded its posterior downward projection, the latter being 
counted separately and named pdrsni. In § 65 it will be shown 
that there exists a similar difference of opinion with respect to 
the term hanu between Sulruta and Atreya-Charaka. The 
former uises it as denoting the whole lower jaw-bone (inferior 
maxillary), while with Atreya it denotes its (roughly) triangular 
' mental protuberance,' popularly known as the chin (Fig. 31). 

J 51. Forearm and Leg 

Aratni or praldhu^ forearm, and jaiigha^ leg. The term 
prabdhu occurs only in certain manuscripts of the Vishnu 
Smriti (see § 84). In all the three statements, of Atreya (that 
is, Charaka and Bheda, §§ 4, 12), SuiSruta (§ 27), and Vagbhata I, 
(§ 37) these two organs are correctly described as consisting of 
two bones each — viz. the radius itnd ulna in the forearm, and 

wowaoM K 
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the tibia and fibnU in the leg. In die Atharra Yed& (verse 3 in 
{ 43) the Sgan made bf the two bones of the leg is apfvopriately 
described as 'a four-sided fiune having- its ends finnly knit 
together'; and this description of eooise is intended also to 
apply (o ihe hones of the foreann. See Figs. 8 and 9. 





Forearm, Aralni. 

b. Ulna. 
I, e. Styloid proceases, ManUca. 
d. Olecranon process, KapOlikd. 



Fio. 9. 

Leo, Jangha. 

a. HbU. 

b. Fibula. 

e, e. MaUeoll, (Mpha. 



§ 52. Ankles and Wrists 

Manila or maifibandha, wrist-bone, and gulpka, ankle-bone. 
See Figs. 6 and 7. In literary Sanskrit these terms denote the 
wrist-joint and ankle-joint respectively ; bntas anatomical terms 
they signify more precisely the wrist-bonefl and ankle-bones, that 
is, the distal proceBsee of the two bones of the forearm and leg 
which are known respectively as the styloid processes and the 
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malleoli. By the ancient Indian anatomists, according to their 
peculiar method (§ 4A, cl. 3), they are reckoned as separate bones ; 
but while Atreya counts them all singly, and thus in the list, 
reported by Charaka (§ 7), enumerates four wrist-bones and four 
a^nkle-bones, Su^ruta counts them by pairs, and thus in his list 
(§34), has only two wrist-bones and two ankle-bones, one in 
each forearm, and one in each leg. The Traditional Recension, 
of the list of Charaka (§ 4), it is true, counts only two wrist-bones ; 
but it has been shown in §§ 6 and 25 (p. 67) that the original and 
genuine list (§ 7) must have contained four wrist-bones. On the 
other hand, the Traditional Hecension of Sui^ruta's list (§ 27) 
gives four wrist-bones and four ankle-bones. This, as shown in 
§§ 31, 41, is also an error, due to the influence of Vagbha^a I 
(§ 37), who, in pursuance of his aim of combining and harmonizing 
the two systems of Charaka and SuiSruta, adopted Charaka's way 
of counting the wrist-bones and ankle-bones. 

2. The truth regarding the way in which Susruta contem- 
plated the styloid processes and malleoli is clearly brought out 
by the term valaya^ wristlet or anklet, which he applies to them 
(§ 30). It is obvious from this comparison that he looked upon 
each pair of styloid processes and malleoli as forming but a 
single composite bone encircling the lower part of the forearm, 
or leg, like a wristlet, or anklet (see Fig. 2, p. 80). It must be 
admitted that this is a rather fanciful way of treating those 
organs. At the same time, it is quite consistent with Susruta's 
methods ; he treats the carpus and tarsus in exactly the same 
way. . For him both are single, composite bones, or clusters 
{kurcd) as he calls them (§ 49). For the purpose of enumeration 
in the list of bones, the clusters, though consisting of a number 
of small bones, are reckoned each as a single bone, or — it would 
be better to say — as a single system of bones. Similarly, thes 
pairs of styloid processes and malleoli are counted, in the list, 
each as a single bone, or rather as a single system of bones. 

\ 53. Elbow-pan and Knee-cap 

1. Kapdlikd or ^firjoara, elbow-pan^ 2bnAjdnu or^a^^^a, knee-cap. 
There can be no doubt regarding the bones to which these terms 
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refer. They are the olecranon process of the elbow, and the patella 
of the knee. The former, which ' in ita function and stractnre 
resembles the patella '/ is not a separate bone, but a process of 
the ulna (Fig. 8). But hy the ancient Indian anatomists, 
according to their usual practice (§ 44), it is counted as a separate 
bone. They follow herein our own popular usage which speaks 
of it as the ' fanny bone ' or ' crazy bone '. 

3. The term iirpara is peculiar to Su^ruta, who expressly 
defines it as denoting the homologue otjdnu,the knee-cap (p. 72), 
and who may, therefore, have been the first to use it as a denota- 
tion of the olecranon process. The term kapalika is peculiar to 
Atreya (Charaka and Bheda). It means, literally, a small shallow 
disb, and is therefore identical in meaning with patella, the Latin 

name of the knee-cap. It well describes 
the appearance of the olecranon process, 
which presents, in the ventral view, 
a concave surface, the so-called great 
sigmoid cavity (Fig. 8). Accordingly, 
in this treatise, it has been rendered by 
' elbow-pan '. 

3. The term kapola, for the elbow- 
pan, which is found in the Non- 
medical Version (§ 16), is undoubtedly, 

an ancient misreading for Jtapdla, pan, 
of which kapalika is a diminutive. By 
way of corroboration it may be mentioned that the Smaller 
Petersburg Dictionary quotes the form kapotaha as a mis- 
reading for iapdlaia, pan. The antiquity of the misreading 
may be seen from the fact that ancient Sanskrit dictionaries 
mention kapoli, with the meaning knee-cap. The true form, of 
eourse, is iapdlt, a feminine diminutive of iapdla, meaning a 
small pan, or any small pen-like bone, such as the knee-cap or 
elbow-pan. Similarly, iapdla itself is used to denote the lai^r 
pan-shaped bones of the cranium (§ 63). 

4. The Atharva Vedie list (§ 43) has the two synonymous 

* Dr. Pott«r's C«tnpend ofSuman AnMom^, p. 47. 




§§ 54, 55] ARMS AND THIGHS. CLAVICLE 133 

terms jdnu and astkivat. The latter literally means ^ the organ 
(knee) which possesses a bone (patella) ', and thus, like jdnu^ 
comes to denote specifically the knee-cap. 

$ 54. Arms and Thighs 

Bdhu^ arm, and fl;^*, thigh. These two terms are employed by 
SniSrata (§ 27) and Vagbhata I (§ 37). Charaka uses the faller 
terms hdhu-nalaka^ reed-like or hollow bone of the arm, and iJMru^ 
Halata, reed-like, or hollow bone of the thigh (§ 4). All three 
correctly ascribe to either organ a cylindrical bone, the humerus 
and the femur respectively, with a hollow shaft, the so-called 
medullary cavity. See Figs. 4 and 5. 



B. The Trunk 
§ 55. The Clavicle or Collar-hone 

1. Aksaka or aksa, also amsa or amsaka, clavicle or collar-bone 
(Pig. 11). All three writers, Atreya-Charaka, Sui^ruta, and Vag- 
bhata I, in their lists (§§ 4, 27, 37), correctly state the number 
of these bones to be two. 





Fig. 11. 
The Right Clavicle, Aksaka. 

a. Shaft. 

b. Sternal end. 
e. Acromial end. 

2. The first-named term, aksaka, is the strictly technical 
denotation of the collar-bone. It is uniformly explained by 
the commentators to have that meaning. Thus Dallana, in 
his commentary on the thirty-foarth and forty-eighth verses of 
the third chapter of the Therapeutical Section {GildtdUa Sthdna) 
of the Compendium of SuiSmta, explains it by saying: 'The 
aksaka is located above the shoulder-joint/ and again, ' The aksaka 
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is the part above the ehotilder-joiiit ' (Original Texts in § 97, cl. 2). 
Similsrly Gangadhar, in his commentary on Charaka's skeletal 
Btatement, says: 'The two akfaia are the two Bhoiilder-bones 
(am^aia) whieh lie below the throat ' (Original Text in § 97, cL 2). 
But the matter is clinched by Chakrapanidatta, who (§11, 
p. 36) very aptly likens the two aktaka to two ktlaka or ' pegs 
that ran athwart the anterior part of the trunk '. B«ferring to 
Figures 4 and 12, it will be seen that the external end of the 




Fib. 12. 
DiAORAM OF Right Half of Shoulder-oirdle. 
Ventral view showing— Clavicle, Akfoka, above. 

Scapula, Amta^haUdia, below (shaded), 
with a. Coracoid process. 

b. Acromion process, Amta-ka^a. 

c. Glenoid cavity, Am*a-pHha. 

clavicle lies exactly above the shoulder-joint, and its internal 
end below the throat, while the whole clavicle runs, like a peg, 
across from the throat to the shoulder-joint. 

3. In the shorter form aha, the term occurs only in the 
Non-medical Version of the system of Atreya (§ 16),' where, 
however, as stated in § 20, cl. 4, it is wrongly explained by the 

' It also occurs in ^oSdta^ihaBrSJtmana: see Monier Williama'a 
^Dictionary, 2nd ed. 
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commentators of the Lawbook of Yajnavalkya to signify ' a bone 
on the edge of the eye ', or, ' a bone between the eye and the ear.' 
And this nniutelJigent guess at the meaning oi akm was copied 
from them by Nanda Pandita, in his Commentary on the 
Inatitutes of Vishnu, where he eaya that the term means 'the 
part below the temples, between the ear and the eye '.' In 
medical works the term never occurs with that meaning. The 
only other way in which I have noticed it used in a medical 
work is as a synonym of indriya, or organ of sense. With this 
meaning it occurs not unfreqnently in the Compendium of 
Vagbbata II {e.g. SUtra Sfhdna, chap. I, verse 33 ; X. 2 ; 
XII. 17 ; Sdrlra Sthdna, III. 5), where the commentator ex- 
pressly says that 'the organs of sense are called aha' {ahdiii 
inUn^^arii uci/ante). It may be noted, however, that Vagbhata I, 
in his Summary, in the corresponding passages never uses the 
term aksa, but always indr^a {SStra Slidna, chap. XIX, vol. I, 
p. 96, 1. 21 ; XIX, p. 106, 1. 16 ; ^rira Sthana, chap. V, p. 220, 

4. Aa to amsa, it is properly an indefinite term, denoting the 
shoulder-girdle generally. But in the Compendium of Suaruta 
it ifl frequently used aa a synonym of aksaka to denote the 
collar-bone, as distinguished from amsa-phalaka, which denotes 
the shoulder-blade or scapula. This usage is explicitly explained 
in a passage in the sixth chapter of the Anatomical Section 
(Sdnra St/idna), where Susruta defines the names and positions 
of those two parts of the shoulder-girdle. He says: 

' In the upper part of the back, and on both sides of the 
vertebral column, there lie wliat are called the shoulder-blades 
(amga-pialaka), being of triangular form (irika-iamiadiiAa). Be- 

' Curiously enough, in the exact poeition indicated by INauda 
Pandita, there is a small elongated bone, called the Zygomatic Process 
(Kee'Figs. 211, 239, on pp. 184, 204, of Dr. Gerrish's Textbook of 
Anatomj/, 2ad ed., 1903). But, even granting the improbable 
assumption that this process was knowii to the legal commentators, 
the explanation is out of place, because aksa is enumerated, not 
anmng the bones of the head, hut among those of the trunk. 

' It is this meaning of ak^, which appears to have suggested to 
AperSrka the interpretation of aleaa-talueaia, us ' edge of the eye ', 
see p. 55, fiotnote 1. 
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tween the head of the anns and the neck there lie what are 
called the collar-bones (amsa), connecting the shonlder*seat (amsa- 
pitkay i.e. the glenoid cavity)^ with the nape of the neck. 
(Original Text in § 97, cl. 3.) 

In another passage in the same sixth chapter, in which 
Sui^mta describes the forty-fonr * vital spots which cause 
weakness' {vaikalya-kardni marmdni), he enumerates (Original 
Text in § 97, cl. 4) among their number the two amsa or collar- 
bones, and the two amsa-phalaka or shoulder-blades. Excep- 
tionally^ it would seem that SuiSruta employed the term amsa 
also to denote the shoulder-blade. Thus in the passage, quoted 
in § 30, in which he divides the bones of the skeleton in five 
classes, according to their shapes, he places the bones which he 
there calls amsa among the pan-shaped onea It is obvious from 
this very classification that by the term amsa SuiSruta can there 
mean no other than the shoulder-blades, for these, as a fact, are 
pan-shaped, broad, and flat bones, while the collar-bones are short, 
cylindrical bones which belong to the class described by SuiSruta 
as nalaka^ or reed-like. In another passage of the fifth chapter, 
in which SuiSruta enumerates the muscles {jpe^) of the body, he 
says that ^ there are seven muscles round about the collar-bone 
(aksaka) and shoulder-blade (amsa^ Original Text in § 97, cl. 4). 
Here again it is obvious that by the term amsa SuiSruta cannot 
mean the collar-bones, which are already indicated by the term 
aksaka. The term amsa, therefore, can only refer to the shoulder- 
blades. It is possible that Sui^ruta might have used the term 
amsa^ which in the ordinary Sanskrit is only a general name for 
the shoulder, indifierently to denote sometimes the collar-bones, 
and at other times the shoulder-blades. But snch a practice is 
obviously very inconvenient, and it is not at all probable that 
SuiSruta was guilty of it. It is far more probable that the 
traditional text of the passages in which Susrutais made to use 
the term amsa to denote the shoulder-blades is corrupt ; and that 
in every such case, instead of amsa we should read aihsa-ja, 

^ This is not quite correct. The clavicle does not connect with the 
glenoid cavity (am^a-pi/Aa), but with the acromion process {amsa- 
kuta). Possibly the traditional reading of Su^ruta's text is at 
fault. 
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'sprang from the shoulder.' The latter term quite properly 
describes the shoulder-blades as springing from the shoulder 
(Fig. 12). It has already been explained in § 29 that the term 
samjna, 'so-called/ which is so unaccountably found in the 
Traditional Recension of SuiSruta's list of the skeletal bones^ 
suggests itself to be a corruption of the term amsaja^ caused by 
copyists unfamiliar with skeletal anatomy and its terms. It 
may be suggested that probably in the two passages above 
referred to we should also read am^aja instead of amsa} It 
would thus appear that Su^ruta employs the following pairs of 
terms : (1) aksaka and am^a^ to denote the collar-bones ; (2) amsa- 
phalaka and amsa-ja^ to denote the shoulder-blades; the last- 
mentioned term amsa-ja being misunderstood by copyists and 
changed either into mmjna or simply into amsa. 

5. In this connexion it may be useful to identify two other 
terms occasionally used by SuiSruta, namely amsa-Hta and amsa- 
pUfAa. The former occurs in a passage of the sixth chapter of the 
Anatomical Section (odrlra Sthdna), in which SuiSruta describes 
two * vital spots * {marman) of the body (see the Original Text 
in § 97; cl. 5), called by him apaldpa (apparently the upper 
attachment of the coraco-brachialis muscle : see Figs. 295, 303, 
304, in Dr. Gerrish's Textbook of Anatomy ^ 2nd ed., pp. 274 and 
277). These two vital spots (one, of course, on either side 
of the body) he says are situated ' below the two summits of the 
shoulder' (amsa-kut^). The 'two summits of the shoulder' 
(Fig. 22), are the two acromion processes of the right and 
left scapula, below which the caraco-brachialis attachment 
is situated. The amia-pltia^ lit. shoulder-seat, is mentioned 
in a passage in the fifth chapter of the Anatomical Section 
(Original Text on § 97, cl. 6), in which SuiSruta describes eight 
kinds of differently shaped joints.^ There two joints are described 
as being sdmudga^ that is shaped like a round casket {samudga). 

^ It may be useful to collect the passages in question. They are 

(1) in the Number-list (§ 29), for akmkarsamjne read ctk^-wnMaje^ 

(2) in the Class-list (§ 30), for amsa read amsaja ; (3) in the list of 
muscles, for aksak'dmsau read aksak-amsajau, 

' Another mention occurs in the passage on amaa, quoted earlier 
in this paragraph. 
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These are the shoulder-joint and the hip-joint. The former is 
called amsa^jntAa, or shoalder-seat, and indicates the glenoid 
cavitj, into which the head of the hamems is inserted (Fig. 13). 
The latter is described as being formed of the anal bone (gruda, 
coccyx), pubic bone {bhaga^ pubic arch), and hip-bone {nitamba, 
iliam and ischium), and indicates the acetabulum or cotyloid 
cavity, in which the head of the femur is lodged ^ (Fig. 20). 

6. The longer form amsaia occurs, e. g. in the passage above 
quoted from the Commentary of Gangadhar. It is a derivative of 
amsa, shoulder, and means shoulder-bone, that is, collar-bone. 
A similar formation is that of SaniAaia, temporal bone, from 
hnika, temple (§ 64), and pdrhaia, rib^ from jDdrha^ side (§ 57). 

§56. The Shoulder-blade or Scapula 

1. Amsa^jihalaka^ flat bone of the shoulder, amsa-ja or amsa- 
samudbhava^ (bone) springing from the shoulder. All three terms 
are employed to denote the shoulder-blade or scapula, but the 
first-named, amsa-pkalakay is the term which is commonly used 
by Atreya-Charaka, Sui^ruta, and VSgbhata I. The term amsa-ja 
is conjectural and only occurs in the Compendium of Sulruta 
(§§ ^^9 ^^)* The term amsa^samudbhava is found only in the Non- 
medical Version of Atreya's statement on the skeleton, and is 
probably a synonymous variation of the Sui^rutiyan term amsa-ja 
(§§ 16, 17, 21). The Atharva Veda has the peculiar term 
kaphoda to denote the shoulder-blade (§ 43, cl. 6). 

2. All three lists of Atreya-Charaka (Bheda), Sui^ruta^ and 
Vagbhata I, correctly state the number of shoulder-blades to be 
two; but there is a difllculty attending them which requires 
a word of explanation. The shoulder-girdle (Fig. 12) comprises 
two bones, and no more. These are the scapula or shoulder-blade, 
and the clavicle or collar-bone. Examining the traditional lists 
of Atreya-Chamka, Sui^ruta^ and Vagbhata I, we find a curious 

^ As a fact, the acetabulum is formed by the uDion of three 
bones, the ilium, ischium, and os pubis. The anal bone or coccyx 
does not enter into its formation, and should be omitted. The 
Sudrutiyan text is probably corrupt, as the confused manuscript 
readings indicate : see | 97, cl. 6. 
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state of things. Charaka apparently enumerates three bones 
(§ 4) — amsa, shoulder, amsa-pAalaia, shoulder-blade, and ahaia, 
collar-bone. Vagbhata I has the same threefold enumeration 
(§ 37). On the other hand^ Sa^ruta appears to enumerate only 
a single bone, namely ahaia, or the collar-bone (§ 27). As 
regards Charaka, it has been shown in § 6 that the separate 
mention of amsa, shoulder, is an early error of the manuscript 
text caused by an inadvertent repetition, by some scribe, of the 
word aiHua inherent in amsa-phalaka. In reality, therefore, the 
genuine list of Charaka (§ 7) knows only two bones as com- 
prised in the shoulder, yiz. aksaka^ clavicle, and am^a-phalaka, 
scapula. It is different with the list of YSgbhata I. That list 
deliberately enumerates the shoulder-peak as a third bone by the 
side of the shoulder-blade and the collar-bone ; for otherwise 
(see § 37) its total of 120 bones does not work out correctly. 
This, however, is only one of the numerous incongruities and 
blunders of the list of Vagbhata I ; and how he came to be 
betrayed into committing it has been explained in § 39, 
cl. 4. 

3. As regards SuiSruta, it has been shown in §§ 29, 30, 56, 
that the omission of the shoulder-blades from his list is a 
textual error, due in all probability to an ancient misreading 
(or &lse emendation), by some ignorant scribe who wrote 
samjna^ £0-called, for amsaja^ shoulder-blade ; and that, as a 
matter of fact, SuiSruta explicitly mentions the shoulder-blade 
as one of those bones which he classifies as pan-shaped {kapdla). 
In reality, therefore, the genuine list of Su^mta (§ 34) enumerates 
both bones which constitute the shoulder-girdle, the clavicle 
as well as the scapula. His explicit statement regarding the 
existence of the two bones, together with other evidence on the 
subject^ has already been quoted in the preceding paragraph. 
An additional piece of evidence, however, may here be adduced. 
In the sixth chapter of his Anatomical Section (odrira Sthdna\ 
in which Sui^mta enumerates the so-called ' vital spots ' 
(marman) in the body, he says that ' there are eight such places 
in the bones ', and among these eight bones he enumerates the 
amsa-phahka^ or shoulder-blades (Original Text in § 97, 
cl. 4). 
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4. The BCapula is a targe, flat, triangular bone (Fig. 13). 
That the ancient Indian anatomists knew it to he a large, flat 
bone is shown by the tact of their calling it^^n^u^a, whicli word 
meanB a board or slab. But it is Su^ta alone who also notes 
its triangular shape. In the passage quoted in the preceding 
paragraph he particularly describes it as trita-tamiaddha, trebly 
bounded, that is, as being of a triangular form. For the same 
reason of its triangatar shape the sacrum likewise is called 




Fib. 13. 

I^FT Scapula, Aih*a-pkalaka. Posterior View. 

Showing — a. Acromion process, A^kia-k&ta. 

b. Corscoid process. 

e. Glenoid cavity, Amia^ha. 

trika : see § 60. In this connexion Dallana's explanation of 
the Snsmtiyan phrase trika~»amladd/ia, triangular in form, is 
signiiicant as showing the decay of anatomical knowledge sub- 
sequent to the time of Su^ruta. He says : ' The place where the 
two collar-bones connect with the neck, that place ia meant by the 
term trika! ^ This place, as may be seen by referring to Fig, 4, 

' This explanation is also quoted in the BhSva Prak&ia (Jiv. ed., 
p. 60). In the Bengali commentaiy, appended to the edition of that 



§ 57] STERNUM AND RIBS 141 

has no apparent connexion with the scapula, and its mention in 
a description of the latter bone, accordingly, is quite out of place. 
The explanation of Dallana, however, wonid appear to be a 
tradition of considerable antiquity. For its incongruity would 
seem to have induced Vagbhata I to change the text of Suiiruta's 
description of the scapula. In the seventh chapter of the 
Anatomical Section of his Summary, quoting Su^ruta's descrip- 
tion, Vagbhata I replaces the Sui^rutiyan phrase triha-mmhaddha^ 
trebly bounded or triangular, by the phrase bdhumula-sambaddka^ 
joined to the root of the arm, i. e. to the head of the humerus. 
Here we see that Vagbhata I replaces the incongruous ex- 
pression 'junction of the collar-bone with the neck ' by the 
phrase * junction with the head of the humerus '. Though this 
alteration doubtlessly now states a correct fiwjt — the junction of 
the scapula with the head of the humerus in the glenoid cavity 
— it entirely abandons Susruta's striking description of the 
triangular shape of the scapula, apparently because Vagbhata I 
also did not know what to make of the Suiirutiyan term trika, 

$ 57. The Thorax : Sternum and Ribs 

1. Uras or vakmit, breast, chest; pdrha, region of the ribs; 
pdrhaka orparhika^ rib. The organs denoted by these terms, which 
are common to all three writers^ Atreya-Charaka^ SuiSruta^ and 
Vagbhata I, form three sides of the thoracic cage {panjara\ the 
fourth side being formed by the prsfka, or back. The four sides 
of the thoracic cage are made up thus : the back by the thoracic 
vertebrae, which are included in the term jprstia^ back (§ 58) ; 
the two sides by the ribs, denoted by the term pdrhaka or parSuka 
(§ 57), and the front, by the sternum and costal cartilages, which 
are jointly denoted by the term ura8 or vakfai, breast. 

2. Regarding the number of bones of the front of the thorax, 
that is, the breast (uras), the lists differ very considerably. 
Charaka's list (§ 4) counts fourteen, while the traditional 

work by Debendranath and TJpendranath Sengupta, p. 597, the place 
in question is explained as ' the most depressed spot of the vertebral 
column, well knowii under thd name irika * {menidaUer sarva-nimna 
irika ndme prarnddha) 1 
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Recension of Snfimta's list (§ 37) coants only eiji^lit, and the list 
of Vfigbhata I {§ 37) a^teee with the latter. Again, the Non- 
medical Verdon of Atreya'e list counts not less then seTenteen. 
It has already been shown to be very probable that the latter 
number represents the true count of Suirata, and that the num- 
ber eight is properly the count of the list of Vagbhata I, from 
which subsequently it was foisted into the list of Su^ruta (4§ 33, 
Si, 40). 




Fig. 14. 
The Thorax. Anterior View. 

Showing— l-T, a. Costal cartUages, /a<ru. 
1-13,6. Ribs, Pdrhaka, 
I. Sternum, Unu. 
II. Vertebral colunm, Prffha^tiamta. 

3. The bones of the oi^ns tbat constitute the sides and back 
of the thoracic cage are fiatisbctorily accounted for in the next 
two paragraphs. The only bones that remain to be accounted 
for are those of the organs that constitute the front, that is, the 
sternum and the costal cartilages (Fige, 14 and 16). It may, 
therefore, be justly concluded that these must account for the 
numbers mentioned by the Indian anatonust«. The cartilages, 
we may remember (§ 30), are reckoned by them as ' tender ' 



i 
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(faruna) bones. The costal cartilages (1-7, a, in Pig. 14) form 
the links that coanect the sternal end of the shales of the ribs 
with the Btemnm. But only the seven upper ribs (distinguished 
as the ' true ' ribs) are in this way connected. The cartilages of 
the upper three ' false ' ribs (eighth, ninth, tenth) are attached 
to the cartilage of the seventh rib. The remaining two 
ribs (eleventh and twelfth) do not connect at all with the 
Btemum, being ' floating ' ribs. It will be seen that these 
facts admit of two ways of counting the number of costal 
cartilages. One may take them to be either seven or eight. We 
have only seven cartilages, if we take those of the seventh, eighth, 
ninth, and tenth ribs which are attached to one another as con- 
stituting but a single cartilage ; or we obtain eight cartilages, 
if we count the cartilage of the seventh rib and the cartilaginous 
attachments thereto of the eighth, ninth, and tenth ribs as two 
distinct cartilages. Applying these alternative views to the 
whole of the cartilages, or ' tender ' bones, of the breast, we have 
to count either seven or eight cartilages on either side of the 
sternum, that is, a total of either fourteen or sixteen cartilages, 
or ' tender ' bones. 

4. Both views are represented in the lists of the ancient Indian 
anatomists. SuSnita counts sixteen bones; and these sisteen, 
together with the median bone of the sternum, make up the 
seventeen bones of the iiras or breast, which we find in the 
genuine form of his list (^ 34). Charaka, on the other hand, 
counts only fourteen bones (§ 4). The difficulty in his case is 
that apparently he ignores the existence of the sternum : one 
expects that he would count fifteen bones. Considering that the 
sternum is a very prominent bone which even a less experienced 
anatomist would have no difficulty in feeling under the skin, it 
is inconceivable that Charaka (or rather Atreya, whose system 
Charaka reports) should have failed to recognize it. The proba- 
bility is that Atreya merely omitted to distinguish between 
bone and cartilage, that is, between the hard bone of the sternum 
and the ' tender ' bone of the costal cartilages. To him probably 
the sternum appeared to be merely a continuation of the latter 
which he considered as meeting in the median line of the breast. 
He looked upon the front of the thoracic cage as formed by 
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a series of seven long bones, placed horizontally one above the 
other, and attached to one another in the median line. On the 
homological principle, he divided this series of bars into two 
halves, and thus obtained his total of fourteen bones. 

5. SuiSruta's treatment of the bones of the breast marks an 
anatomical advance, inasmuch as he distinguishes the sternum 
from the adjacent costal cartilages^ and the cartilaginous attach- 
ments of the eighth, ninths and tenth ribs from the cartilage of 
the seventh rib. Incidentally, moreover, SuiSruta's count of 
seventeen bones of the breast has an important chronological 
bearing, inasmuch as the same count is found in the ritual 
Satapatha Brdhmana (see §§ 42, 62), the reputed author of which, 
Yajnavalkya, not being a medical expert himself, must have 
obtained his knowledge of the skeleton from the current surgical 
school of his time. SuiSruta, therefore, must be placed earlier in 
date than the Satapatha Brdhmdna. 

6. It is not quite so easy to recognize a rational ground for 
the number eight of the list of Vagbhata I. The only explana- 
tion that can be suggested is that it arose from an unintelligent 
attempt at combining the doctrines of Atreya-Charaka and 
Su^ruta. While accepting the former's theory of a series of bars, 
Vagbhata I added to it an additional eighth bar, in conformity 
with the count of SuiSruta. At the same time he abandoned the 
homological division into halves, which would have given him 
sixteen bones for the breast. The reason of this abandonment, 
probably, was that the duplication of the number eight (or^ for 
that matter, of the number seven) would have interfered with his 
obtaining the requisite total of 360 bones for the whole skeleton 
(§§ 38, 41). 



J 58. Continuation : the Ribs, and their Appendages 

1. Pdrha, region of the ribs ; stana, breast ; pdrhaka or 
pariuka, rib ; stkaiaka, socket \ arbuda^ tubercle. The last three 
terms are peculiar to the list of Atreya-Charaka (§ 4), from 
which they are adopted into the list of Vagbhata I (§ 87). 
SuiSruta uses only ihe first term, but that he agrees with the 
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theory of Atreya-Charaka, implied in the nse of the other three 
terms, is evident from the fact that both hold the eame nnmber 
of hones to constitute theparha, or region of the ribs. Accord- 
ing' to Atreya-Charaka these bones namber seventy-two, while 
according to Susruta they nnmber thirty-six on either side, and 
therefore seventy-two altogether. The term »lana occurs in the 
list of the Atharva Veda (§ 4S). 

2. SoSruta does not e^iplain how this 
namber is arrived at, but Charska states 
that there are twenty-four pdrsvaka or 
pariuka, ribs, twenty-foar itkalaka, sockets, 
and twenty-foar arbuda, tubercles. And, of 
course, as indicated by Su^ruta'a manner 
of connting, it is to he understood that 
there are twelve of ench kind, that is, 
altogether thirty-six, on each aide. Each 
rib {Figs. 15, 16, 17} consists ^ of a shaft, 
and of a head with neck ; also at the point 
of junction of these two parts there ia a 
tubercle which articulates with the trans- 
verse process of the corresponding verte- 
bra ; and this transverse process has a 
facet, or very shallow cavity, for the re- 
ception of the tubercle. It is from this 
facet that the transverse process takes 
its name s/ia/aia, which word means a 
shallow socket. The transverse processes, 
thoug'h really a part of the vertebral sys- 
tem, are considered by the ancient Indian 
anatomists a part of the system of ribs by 
reason of their containing the sockets, or facets, for holding the 
ribs. The word ilMlaka is a diminutive of the word sUdla, 
vessel, cup, or pan, and means a small or shallow cup or pan. 
In anatomical terminology the two words, »//id/a and Hhalaka, 
mean, respectively, socket for a tooth (§ 68) and shallow socket 
(or facet) fur a rib. The name of the tubercle is arbuda, and the 

' See Dr. Potter's Compend of Jluman Analomy, p. 38. 




Fig. 15. 
Thk First and 






j Sthalaka. 



a. Head 1 

b. Neck I 
0. Tubercle, Arbuda. 
e. Shaft, Pdrrfpoia. 

/. Extremity of Shaft, 
articulating with costal 
cartilage. 
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name of the shaft (including the neck), or rib proper, is par^uka 
or pdrivaka. Each of the three parts, the rib, its tubercle, and 
its corresponding transverse process, as usual with the ancient 
Indian anatomists (§ 44), is counted as a separate bone. It may- 
be noted^ however, that even admitting the Indian way of 




Fig. 16. 

Diagram of Transverse Section of Thorax. 

Showing — I. Vertebra, Praihdsthif with a. Body. 

6, 6. Transverse process, SthcUaka. 
Cf c. Spinous process. 
II. Rib, with d, d. Shaft, Pdrivaka, 

e, e. Tubercle, Arbuda, 
f,f. Costal cartilage, Ur<u. 
III. Sternum, Uras, 



counting, there would strictly be only sixty-eight bones (or 
thirty-four on either side), because in reality there exist only ten 
tubercles on either side, the two lowest, or * floating ', ribs (the 
eleventh and twelfth) having no tubercles. But the Indian 
anatomists, owing to their usual fancy for symmetry (§ 44), count 
twelve tubercles, just as they count fifteen joints in the fingers 
and toes. 
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3. The only Indian writer, who, so far as I know, attempta 
to give a detailed explanation of the three terms pdrSr^aka, 
gthalaka, arbuda, and of their respective numbers, is Nanda 
Pandita. As his explanation differs from that above given, it 
becomes neeeauary to consider its claims to acceptance. It occurs 




Fig. 17. 

Thoracic Vertebra, K'Ocasa. 

A. Lateral View. B. Posterior View. 

a. Body, b. Spinous process. 

>, Transverae processes, Stkdlaka, with d. Facet for tubercle of lib. 



, the Institates of Vishnu, and inins as 



in his commentary < 
follows : 

There are thirteen ribs {pdrSvaka) on cither side, which 
aggregate to twenty-six. The tubercles, {arbuda), being the 
bones which connect the ribs with the breast {vaksaaV are t«n 
on either side, which make twenty. The sockets (gUiataka), 
being the bones which connect them with the back {pritha), are 
thirteen on either side, which make twenty-six. lu this way, 
the ribs together with their tubercles and sockets amount to 
seventy-two (i.e. 26 + 20 + 26=72). (Original Text in § 85.) 

It is evident that in this explanation tlie tubercles {arbuda) 
are identified with the costal cartilages which connect the upper 
ten ribs with the sternum (fig- 16). But the term tubercle, 
arbuda, would be most inappropriate as applied to the costal 
cartilages. Moreover, the latter do not belong to the 'region 
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of the ribs ' (pdrha), but to the front of the thoracic cage, or the 
breast (uras) ; see § 57. Further, there are, strictly speaking, not 
ten costal cartilages, but only seven ; for the four lowest connected 
ribs have, between them, only one cartilage. On this last point, 
indeed, theories of counting might differ ; but what is fatal to the 
explanation of Nanda Pandita is the explicit statement in the 
list of Charaka that the numbers of the ribs, sockets, and tubercles 
are equal, there being twenty-four of each kind. Another fatal 
objection is that there are, as a fact, not ' thirteen ribs on either 
side ', but only twelve. A thirteenth rib does occur in excep- 
tional cases ; but twelve is the normal number, and obviously 
that number alone can serve for the count. Moreover, it is most 
improbable that Nanda Pandita had any knowledge of the rare 
occurrence of an exceptional thirteenth rib. In all probability, 
he adopted his count of thirteen ribs from the SatapatAa 
Brdhnmna (see § 42, c1. 9), which treats the collar-bone as a 
thirteenth rib, not realizing that by doing so he was duplicating 
the collar-bones which are separately enumerated in the list of 
the Institutes of Vishnu under the name aha (ahaia). 

J 59. j[%e Vertebral Column 

1. PrstAa, back ; prstia-vamJa, lit. back-row, i. e. vertebral or 
spinal column ; jprsfA-^tAi, back-bone, or prstha^gat-dsthi^ bone 
belonging to the back, or prsfi^ back-bone, all three denoting the 
vertebra. The first two terms are chiefly found in SuiSruta ; the 
next two chiefly in Charaka and in the Non-medical version of 
the Institutes of Vishnu. The last term, prsti (or prstl)^ which 
properly denotes the transverse process of a vertebra, and 
thence the vertebra itself, is peculiar to the Vedas (§§ 42, 43), 
where it occurs in the plural number to denote the series of 
vertebrae or the vertical column.^ 

^ In the Vedas there occur the followiDg further terms : klkasa for 
the entire spinal column, or for its cervical, or thoracic, portion ; 
anuka or anvkya and karaJcara, for its truncal portion ; anukaf for 
its thoracic, or lumbar portion, and udara for its lumbar portion ; 
also kariikara and huntdpa for the transverse processes of the vertebra. 
See § 42, el. 3 and 4 ; also my article on Ancient Indian Medicine^ in 
the Journal of the Royal Asiatic Society for 1907, pp. 2-10. 
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2. The actual Hupiber of the bones of the entire vertebral column 
is twenty-six, consisting of twenty-four simple and two com- 
posite bones. The former are the true veiiiebrae, and comprise 
the seven cervical, the twelve thoracic, and the five lumbar 




V 
Fig. 18. 

Vertebral Column, Prftha-vamia, 

A. Lateral View. B. Dorsal View. 

I. Cervical, Qrivd, II. Thoracic, AnHka, III. Lumbar, Udara, 
IV. Sacrum, Trika. V. Coccyx, Ouda. 

vertebrae. The two composite bones are the saprum or sacral 
bone, and the coccyx or anal (caudal) bone (Fig. 18). Either 
of these consists of five vertebrae fused together, and hence 
known as the fidse vertebrae. It is to be noted, however^ that 
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the first sacral vertebra is of a transitional and partly lumbar 
character, and occasionally remains permanently separate.^ It 
is this fact which appears to have caused Sulruta to count six 
lumbar vertebrae. 

3. As regards the cervical vertebrae, they are counted by the 
Indian anatomists separately, as constituents of the neck (§ 61). 
Moreover, in SuiSruta's system, the sacral and anal bones also are 




Fig. 19. 

Thoracic Vertebra, Prsthasthi or Prsti. 
Superior Aspect 

a. Body. 6, 6. Transverse processes, Sthdlaka. 
e. Spinous process. d, d. Facets for tubercle of ribs. 

0. Arch. 

counted separately as constituents of the pelvis (§ 60). There re- 
main, therefore, only the twelve thoracic and five lumbar vertebrae, 
altogether seventeen, or, if we include the sacral and anal bones, 
nineteen bones to be accounted for. Against these seventeen 
or nineteen bones Sulruta counts thirty, and Charaka forty-five. 
In order to appreciate these large numbers correctly, we must 

^ In some quadrupeds, e.g. the gibbon, the normal number of the 
lumbar is six, and of the sacral four. See Dr. Gerrish, Textbook of 
Anatomy, 2nd ed., p. 133, Dr. Wiedersheim, Strticture of Man, ]^. 34. 
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remember the peculiar practice of the Indian anatomiats to coant 
' procfiEses ' as separate bones (§ -ii, el, 1). Each vertebra (Fig. 19) 
consists of a ' body ' and an ' arch ', the latter being eonetitnted 
of three particularly prominent ' processes ', viz. the two trans- 
verse processes and the spinous process. Charaka counts these 
four parts, that is, the body and the three processes of the arch, 
as separate bones. On this point, Su^ruto differs from Charaka ; 
and it constitutes one of the two cardinal points of difference 
between the two systems (for the other, see §§ 65, 66). In the 
view of Su^ruta, with his more thorough application of the 
principle of homology (§ 28, cl, 2), the body and spinous process, 
both of which lie in the median line of the body, constitute but 
a single bone, while the two transverse processes, being homo- 
logous on the right and left sides of the body, are separate 
bones. Accordingly, while Chajaka counts four, Susmta 
counts only three bones to each vertebra. Moreover, with 
regard to the thoracic vertebrae, another point must be remem- 
bered. Their transverse processes were reckoned by the Indian 
anatomists along with the ribs as their giAdlaka, or sockets, and 
bave been already disposed of in the preceding paragraph. It 
is only the body and spinous process of the thoracic vertebrae 
which are counted by them as ' bones belonging to the back ' 
{pr^(ha-gai'd»thi). 

4. The system of Susrata counts thirty bones, exclusive of the 
vertebrae of the neck (§ 61) and the pelvis (§ 60). This number 
is made up thus : 

12 thoracic vertebrae (excl. tranevefses) . . . 12 bones 
6 lumbar vertebrae (incl. first eacral, and dividing 

each into body and two transversea) x 3. . 18 bones 



Total . 30 bones 

In the cafie of the first sacral vertebra, its two alae (Fig. 20, i i) 
correspond to the two transverse processes of the ordinary 
lumbar vertebra. 

6. The system of Charaka counts forty-five bones. Like 
Suiruta's system it excludes the vertebrae of the neck; but, 
unlike it, it includes those of the pelvis (the sacral and anal 
bones). Accordingly its numeration is made up thus : 
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1 2 thoracic vei-tebrae (excl. transverses, but separating 

body and spine) X 2 24 bones 

5 lumbar vertebrae (separating body, spine, and two 

transverses) X 4 20 bones 

1 pelvic bone (incl. sacmm and coccyx) ^ . , 1 bone 

^ Total 45 bones 

6. The treatment of the pelvic bones by Su^ruta and Charaka 
respectively shows the former's advance in anatomical know- 
ledge. That Charaka took the sacrum and coccyx to constitut>e 
a single bone is sho^n by the circumstance {infra, cl. 7) of 
Vagbhata I adopting that count from him. Su^ruta's more 
intimate knowledge of the structure of the pelvis is shown not 
only by the fact that he recognized the separate existence of the 
sacrum and coccyx, but also by the fact that he realized the 
peculiar shape of the sacrum as being triangular (§ 60, cl 3), and 
especially of its first vertebra as resembling that of the fifth 
lumbar, on which account, in fact, he counted the first sacral 
rather as a lumbar vertebra. 

7. The system of Vagbhata I is peculiar. Its aim is to 
combine the systems of Charaka and Su^ruta (§ 38). Following 
the doctrine of the latter, Vagbhata I counts thirty back-bones, 
excluding the sacral and anal bones from the vertebral column, 
and relegating them to the pelvis. But if he had reckoned 
these two as separate bones, he would not have been able to 
secure the required total of 360 bones for the whole skeleton. 
Accordingly, with regard to this count, he adopted the system 
of Charaka, and counted the sacrum and coccyx as constituting 
a single bone. In the system of Vagbhata I, therefore, the teim 
trika^ or triangular bone, which he took over from Sulruta, 
includes both the sacral and anal bones (§ 60, cl. 4). 

^ 60. The Pelvis : Hip-hones^ Puhes, Sacrum, Coccyx 

1. Sroni, pelvis, or the pelvic cavity, consisting of ^roni-pkalaia, 
or nitamba, hip-blade ; bhaga or bhag^dsthi, pubes or pubic bone ; 
trika^ sacrum or sacral bone ; and guda or gud-dstAi, coccyx or 
anal (caudal) bone. The term ironu^halaka is peculiar to the 
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of Charaka (§ 4), while Suarnta (§ 27) and Vagbhata I (§ 37) 
use the term nitamla. The fall form hkag-anthi, bone of the 
pubes, or the pubic arch, is employed in the list of Cbaraka. 
The shorter form hhaga occurs in the lists of Susruta and 
Vagbhata I. In literary Sanskrit, and in popular usage, the 
word bhaga has the naiTOwer meaning of the external female 
sexual organ, the vnlva' (,i"Wi) ; but in medical usage it has 
a wider meaning, irrespective of sex. There it denotes the 
inferior part, or base, of the trnnk, that is, in the male, 
the space between the anus and scrotum, or the pcrinaeum ; 
in the female, the space occupied by the vulva and the peiinaeum. 
When not referring to the trunk aa a whole, but to its bony 
constituents, hhugn, or more accurately bhap-adhl, or bone of 
hhaga, denotes the bone contained in that inferior part, namely, 
the pubic arch, made up by the two ossa pubis and the symphysis 
(Figs. 4, 21). It is quite correctly desi ribed by Chakrapanidatta 
(§ IJ , cl. 2, p. 3fi) as ' the cross (tiryak) bone which binds together 
the haunch-bones (ilium }ilit» ischium) in front '. The full fonn 
gntl-dstlii, or bone of the anus, anal {or caudal) bone, occurs in 
the Compendium of Vagbhata 11.^ But in the lists of Susruta 
and Vagbhata I the shorter form fftuta is used. Tliat word 
ordinarily means anus, but of course in the lists, being the 
denotation of a bone, it must signify the anal, or caudal bone, 
that is, the coccyx. 

2. Susruta, in his statement on the skeleton (§ 27), explicitly 
states that the pelvic cavity is constituted of five boues, namely, 
the anal bone i^uda), the pubic bone {bhaga), the two hip-bones 
{iiitamlia or Sroiii-phalaka), and the triangular bone {trika, or 
sacrum). This agrees with the actual constitution of the pelvic 
cavity. For the pelvis includes the coccyx or caudal bone [guda), 

' It is this circumalauce which led to the abBunlity, explained in 
§ 9, of the inclusion of the male and femiile generative orgnus, 
medhr-aathi, penis, and bhaga, vulva, by Gaiigadhar in his recenaiun 
of Uharaka's list of the houea of the skeleton. The usage of literary 
Sauskrit is taught in tlie great vocabulary, the Amarakwa, while the 
medical usage is defined in the medical vocabulary, Rajanighanlu ; 
see § 97, cl. 7. 

' e.g. Agfanga ffrdaga, Nidana Sthana, chap, ix, verse 1, iu 
Ist ed., vol. i, p. 758. 
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the trianj^Ur sacmm (Iriia), and the two ossa iimomiii&ta. 
These last-mentioned bones conBiet, each of three parts, the 
ilium, ischium, and ob pubis. The Indian anatomlBts prefer to 
diride the osaa ionominata into two parts, namely a posterior 
and an anterior portion. The former, consisting of the iliam 
and ischium, exists in duplicate, one on the right, the other 
on the left side of the skeleton, and ia named Sroni-pAalaka (or 
nitamba), blade of the pelvis, hip-blade. The latter is formed 
by the prominent pubic arch, and is called bhag-d»thi, bone ot 




Prlvis, ^nmi. Anterior View. 
Showing — a, a. Iliiun pUu (below) lachium, Nitamba. 
b, b. iKhio-pubic iirch, Vit<^pa. 
e. Coccjnt, Gt(da{Bee Fig. 18). 
d. Fifth lumbar vertebra. 
«. First sacral or sixth lumbar vert«bra. 
/ Sacrum (Snd-Stb vertebrae), Trika. 
g. Pubic arch, Bhoff-dtlht. 

h. Ridge between first and second sacral vertebrae. 
t, t. Alae of first sacral or sixth lumbar vertebra. 
k, k. Acetabulum, Quda-bhofftMiitaTrUMi. 

the pubes (Fige. 4, 20). As this bone lies in the median line 
of the skeleton it is not subject to duplication by the homo- 
logical principle, but (like the penis and vulva to which it g:iveB 
attachment) it is counted, in the Indian anatomical system, as 
a single bone. In iact, it corresponds, in the lower part of the 
body, to the breast-bone or sternum, in the upper part ; and thus 
the ischio-pnbie arch (vi(aj)a, § 28, footnote on p. 72), connecting 
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the pnbie areli with the iBchium, is the homologue of the clavicular 
arch {kakm-dhara, clavicle), connecting the stemuin with the 
shoulder. The pubic arch, of course, does not really consist 
of a single bone, bnt is made up of two bones, the ossa pubis, 
which form the two sides of the arch, and which are bound 
at the top of the arch by meaDS of a cartilaginous disk forming 
the symphysis pubis. But it must be remembered that for the 
Indian anatomist cartilage is bone (§ 30), and from his point of 
view he was justified in regarding the whole arch as composed 
of a single bone. We must also remember that the mode of 
counting the bones of the skeleton is more or less arbitrary 
at all times. Modem anatomy counts the ilium and ischium 
as two separate bones, though, as a matter of fact, they are 
ankylosed in the adult : it does so as a matter of scientific 
convenience, and is justified ia doing so by the circumstance 
that they are really separate in early life, Indian anatomists, 
on the other hand, having regard to the adult condition, count 
the ilium and ischium as constituting a single bone. 

3. On the other hand, in the system of Atreya-Charaka, the 
anal (ffuda) and sacral {(rika) hones are not reckoned as parts 
of the pelvis, but as a portion of the vertebral column. In that 
system, indeed, those two bones are considered to constitute but 
a single hone, which is included among the forty-five vertebrae 
(§ 59, cl. 5) without being named separately. This, aa has been 
stated {5 59, cl, 6), is one of the marks of the divergent pelvic 
systems of Su^ruta and Atreya-Charaka. Sasruta seems to have 
been the first to count the sacrum and coccyx separately, and 
thus to recognize the distinction between true and false 
vertebrae. It is also not improbable that he was the fii'st 
particularly to observe the triangular shape of the sacrum, and 
t« give it the name Irihr, or triangle, which expresses that fact, 
and by which it is now generally known. It should be noted, 
however, that Susruta's (rihi is not quite identical with the 
sacrum of modem anatomy. He treats the first sacral vertebra 
as belonging to the lumbar region, and as forming a sixth 
bar vertebra ({ 59, cl. 2, 4), His sacmm, therefore, comprises 
' four vertebrae, and it constitutes the triangular bone 
ch is made up of these four, and which subtends tbe ridge 
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that connects the two uppermost foramina of the sacrum (Fig. 
20, A). 

4. VSgbhata I, as usual, attempts to combine the systems 
of Atreya-Charaka and SuiSruta. From the latter he adopts 
the transfer of the sacral and anal bones from the vertebral 
column {prstha) to the pelvis (koni). But he follows the former 
in counting them as forming together a single bone, which he 
names trika, or triangular (§ 38, cl. 3, § 39, cl. 7). 



C. The Head and Neck 
J 61. The Cervical Vertebrae , or Neck-hones 

1. Gnvd, neck. This term is used in all the three lists, of 
Atreya-Charaka, SuiSruta, and Vagbhata I, to denote the cervical 
column in the posterior part of the neck. The list in the 
Atharva Veda (§ 43) uses the term stand Aa in the plural number 
to denote the neck-bones. 




Fig. 21. Fig. 22. 

The Atlas, viewed from above. The Axis. Anterior View. 

a. Arch. a. Body. 

b. Odontoid process. 

2. There is no part of the skeleton with regard to the number 
of bones of which the lists differ more widely. The list of 
Atreya-Charaka (§ 4) makes the number of neck-bones to be 
fifteen. The Traditional Recension of the list of Sulruta (§ 27) 
makes it to be only nine, while the list of Vagbhata I (§ 87) 
makes it to be thiiiieen. As a matter of fact, the number of 
the cervical vertebrae is seven ; but they greatly differ among 
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themselves in some reBpecte. The first vertebra, called the 
atlaa (Fig. 21), is practically a mere ring. It lacks the body 
and spinous process of the normal vertebra. The second vertebra, 
called the axis (Fig. 22) conBiste practically only of a lar^ 
strong body, enrmoonted by the odontoid process, on which 
as 8 pivot the atlas rotates.^ The remaining five vertebrae 
poesesa the normal type ($ 59, cl. 3), and consist of a body and 
three (one spinoos and two transveise) processes; bat these 
processes, in all except the seventh, are short and bifid at the 
extremity (Fig, 23), and hence not veiy prominent. The seventh 
vertebra is exceptional : it approaches in shape the npper thoracic 




Fio. 2S. 
A Cervical Vebtkbra, viewed from above. 

a. Bod^. 

b. Bifid si^ouB procesa. 
e, e. TnnBverse processes. 

vertebrae, having a very long spinons process, whence it is 
called vertebm prominens, as well as large transverBe processes.* 
3. These considerations fally explain Sn^ruta's coniit of nine 
neck-bones. He counted each of the six upper vertebrae as 
a single bone; but the seventh he treated id the same way 
as he treated the thoracic vertebrae (§ 59, cl. 3), that is to say, 
he counted it as cousiating of three hones; viz. a body plus 

' See Dr. Gerrish's TtxOook cf Anatomy, 2nd ed., p. 117. The 
odontoid process, in fact, is the body of the atlas from which it has 
become separated, and become ankylosed to tlie axis. 

' Ibid., pp. 117, 124, ' The sjanons processes of the upper verte- 
brae are not readily felt in the living body, until we reach the 7th or 
BometimsB the 6th spine.' 
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spine, and two transverse processes. He thus obtained 6 + 3 = 9 
bones. 

4. Atreya-Charaba obtained his total of fifteen bones by 
treating the cervical colomn somewhat similarly to the vertebral 
colnmn (§ 59). He gave two transverse processes to each vertebra, 
counting them as separate bones, and looked upon the bodies 
of the vertebrae as constitating together a single columnar bone. 
He thus had twice seven transverse processes, or fourteen bones, 
plus one columnar body, or a total of fifbeen bones. That this 
was really Atreya's procedure is shown by a statement of the 
^atapatha Brdhnuma^ which is evidently based on Atreya's theory 
of the cervical bones, and which says (§ 42, cl. 8) of the neck- 
bones, ' Fourteen are the transverse processes, and their strength (or 
strong bone) is the fifteenth ; hence by means of them, though 
they are very small, man can bear a heavy load.' At the same 
time, Atreya's procedure shows that his knowledge of the 
structure of the cervical bones was not so intimate as that of 
Sulruta; for there is no single central columnar bone in the 
neck, and the transverse processes of the vertel^rae are tax less 
prominent in the neck than in the back ^ (Fig. 18). 

4. As regards the count of Vagbhata I, his total of thirteen 
boaes probably represents, as usual, a compromise between the 
systems of Atreya-Charaka and SuiSruta. He appears to have 
counted two bones (transverse processes) for each of the cervical 
vertebrae, except the first, which, being a mere bony ring, 
without body and spinous process, was reckoned as a single 
bone. He would thus obtain his total of thirteen bones (i.e. 
6x2=12 + 1 = 18). 

$ 62. The Windpipe 

1. Kan(Aanddl, lit. throat-pipe, or jatru, windpipe. The 
former term is peculiar to the list of Sui^ruta (§ 27), the latter 
is employed in the list of Atreya-Charaka (§ 4). In the list of 
Vagbhata I both terms occur, though they denote the same 
organ, this being (as explained in § 38, cl. 4) one of its con- 
spicuous incongruities. 
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The transverse processes are rather short.' — Ih., p. 116. 
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2. The windpipe consists of four parts, the larynx, trachea, 
and two bronchi (Kg. 24). These four parts are enumerated by 
Su^ruta as four distinct bones. On the other hand, Atreya- 
Charaka counts the whole organ as a single bone. Strictly 
speaking, of course, the organ consists not of bone at all but of 
cartilage ; but by the ancient Indian anatomists cartilage is re- 
garded as a kind of tender, or immature (taruna) bone (§ 30, p. 80). 

3. The word jatni — so far as I am aware — is explained in all 
Sanskrit dictionaries (native Indian, as well as European) to 
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Fig. 24. 

The Windpipe, Jatru or Kanthanddl, 

* • • • 

L. Laiynx. Tr. Trachea. B, B, Bronchi. 

mean, not the windpipe, but the clavicle or collar-bone. This — 
so far as the occurrence of the word in medical literature is 
concerned — is a total mistake. It becomes, therefore, necessary 
to discuss more fully the correct meaning of the word.^ 

4. In the earliest medical compendia the tenajairu is either 
synonymous with ^rlvd, neck, or signifies more especially a 

^ See also a fuller discussion of this point in my article on * Ancient 
Indian Medicine' in the Jourtud of the Royal Asiatic Society iov 1906, 
pp. 922 £ 
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particular aspect of it. The Beck contains two stractures, 
posteriorly the cervical column, denoted more particularly by the 
term ^vd, and anteriorly the windpipe, denoted more par- 
ticularly by the term jatru. As the latter term, in a general 
way, also denotes the whole neck, Susruta prefers, in his list of 
bones (§ 27), to employ the more specialized term kanthandd% 
throat-pipe, to indicate the windpipe as distinguished from 
the cervical column. On the other hand, outside his list, he 
frequently uses the two terms jatru and gnvd as practically 
synonymous, to denote sometimes the windpipe, sometimes the 
neck generally. Thus in his class-list of the bones (§ 30), 
enumerating the cartilages, or tender bones {ta/runa\ he makes 
them to include 'the nose, ears, neck {grlvd\ and eyeballs' 
(Original Text in § 88). Here obviously the term grlvd cannot 
refer to the cervical column, but must denote the windpipe. 
Again in the sixth chapter of the Anatomical Section {Sdnra 
Sthdna)^ speaking of certain thirty-seven 'vital spots' (marman), 
he says (Jiv. ed., p. 336, cl. 4) that they are situated ' from the 
neck {grlvd) upwards ' ; but afterwards ( Jiv., pp. 342-3, cl. 32), 
mentioning them in detail, he describes them as ' situated from 
the neck (jatru) upwards'; and then, enumerating them, he 
mentions among their number some which are situated in the 
windpipe (ian(kanddi) and others in the cervical column (grtvd). 
Here we have SuiSruta employing the term jatru as synonymous 
with grivd, neck, in a general way, and, again, specializing, he 
uses gnvd for the posteriorly-lying cervical column, but ianfia- 
nddl for the anteriorly-lying windpipe. Similarly Vagbhata II 
(in his Asfdnga-Hrdaya, II. 4, verse 2, in 1st ed., vol. I, p. 592), 
speaking of the same thirty-seven vital spots, says that they 
are situated ikrdhvamjatroh^ or upwards of the neck, xismg jatru 
synonymously with grlvd. Again in the fifth chapter of the 
Pathological Section {Niddna Sthdna\ speaking of the rheumatic 
disease manyd'Stambha^ or rigidity of the neck, SuiSruta says 
(Jiv. ed., p. 249, verse 69) grlvd apavartate^ * the neck becomes 
awry.' Similarly Charaka, or rather Dridhabala^ (VI. 26, 

^ The statement is really one of the Complementor Dridhabala, who 
wrote the chapter in qucBtion. He is expressly named as its author 
by Yijaya Bakshita, the commentator of the Nidana (Jiv. ed., p. 152). 
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verse 41a, Jiv. ed., 1896, p. 775)^ referring to the same disease, 
says fftlvd antar-dyamyate^ ^ the neck becomes bent inward.' On 
the other hand^ VSgbhata I {A^tdnga Samgraha^ III. 15^ vol. I, 
p. SOOj last line, quoted by Vagbhata II in Astdnga Hrdaya, 
III. 15, verse 22, in 1st ed., vol. I, p. 831), mj&jatrur'^yamyate} 
This shows that gnvd and jatru are synonymous terms. Again, 
in the thirteenth chapter of the same section, speaking of the 
Valmika disease,^ SuiSruta tells us (Jiv. ed., p. 286) that, among 
other places, it occurs gnvdydm^wrdhva-jatruni, in the cervical 
column and upwards of the windpipe, that is, in the neck 
generally. Vagbhata I, speaking on the same subject {Affdnga 
Samgraia, VI. 36, vol. II, p. 316, 1. 3, quoted by Vagbhata II, 
in A§fdnga Erdaya, VI. 31, in 1st ed., vol. II, p. 682, verse 195), 
says simply jatrurdAvam, from the neck upwards, omitting ^nm, 
and therefore using jah*u as indicating the neck generally. On 
the other hand, Madhava, in his Niddna (Jiv. ed., p. 276), para- 
phrasing the statement of Suiruta, uses the two terms gnvd^ 
cervical column, and gala^ windpipe, instead of Sulruta's gnvd 
and jatru^ thus showing that he took jatru to be synonymous 
with gala^ windpipe. Again, in the fifteenth chapter of the 
Supplementary Section (Uttara Tantra\ speaking of hikkd^ or 
hiccough, SuiSruta uses the term jatru-muldty ' from the base of 
the neck ' (Jiv. ed., p. 849, verse 9, quoted by Madhava, in his 
Niddna^ p. 105). The same phrase is used by Charaka (or rather 
Dridhabala, VI. 19, in Jiv. ed., 1896, p. 689, verse 30 a) and 
Vagbhata I (Asfdnga Samgraha^ III. 5, vol. I, p. 270, 1. 6, 
quoted by Vagbhata II in Asfdnga Erdaya^ III. 4, verse 22, fn 
1st ed., vol. I, p. 716). Gayadasa, in his commentary on the 
Compendium of SuiSruta (according to Vijaya Rakshita, in the 
Madhukosa, Jiv. ed., p. 105), explains here jatru by grlvd^ neck, 
or kanaka, throat. The two terms urdkva-jatru BJii jatrurdkva 
are synonymous, and denote one of the three parts into which 
the b«dy is divided. These three parts are : (1) the four 

^ Both terms, ajpavartate and dyamycUe, according to tbe com- 
mentators, are Bynonymous of vakri-bTiavati or vakrl-kriyate, ' it 
becomes crooked' {Nidcma, p. 152 ; Afta/hga Hrdaya^ p. 831). 

2 Suppurating scrofulous glands, according to Dr. U. C. Dutt's 
translation in his edition of the Madhava Niddna, p. 193. 

HOXBVLB M 
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extremities [idkhd\ (2) the trunk or middle {antarddhi or madhya)^ 
and (3) the neck and head (^iro-gnvoi). It is the last-named 
portion which is also called urdkva-jatru or jatrurdha^ i, e. ^ the 
portion from the neck upwards', and inclusive of the neck. 
Both forms of the term are frequently met with. Thus Susruta, 
describing the respective scope of the various parts of Medical 
Science, in the first chapter of the Introductory Section {SUtra 
Sthdna^ Jiv. ed., p. 2), says of Minor Surgery, that it con- 
cerns itself with ^ the cure of the diseases which have their seat 
in the portion of the body from the neck upwards {urdhva-jatrv)^ 
that is, those maladies which affect the eai*s, eyes, mouth, nose, 
and other organs '. Chakrapanidatta, in his Commentary {BAdnu- 
maH, p. 20), here says that the term jatru means * the base of 
the neck ' {grlvd-mula)^ and explains the phrase urdhva-jatru to 
mean 'from the neck (base of the neck) upwards' {jatruna 
urdhvam). Dallana, in his comment on the same phrase (Jiv. 
ed., p. 7), says that according to some ^ jatru means the base of 
the neck, and according to others, the point of junction of the 
sternum and clavicles'. In accordance with this definition, 
Sui^ruta, in the Anatomical Section, chap. Ill, cl. 7 (Jiv. ed., 
p. 337), enumerates certain vital spots (marman) as situated 
in the body from the neck upwards (Jatrurdkvam). In the 
Pathological Section, chap. I, verse 14, Sulruta again speaks 
of ' diseases seated in the organs from the neck upwards (urdhva- 
jatru) ; and Dallana (Jiv., p. 459) once more explains those 
diseases to be ' those affecting the eyes, mouth, nose, ears, and 
cranium '. Many other examples of this use of the phrase 
urdhva-jatru might be quoted from the Compendium of Sui^ruta, 
e.g. Sutra Sthdna^ XXI. 30 (Jiv. ed., p. 68, 1. 20) ; Cikitsita 
StAdna, XXXVI, 24 (Jiv., p. 569), &c. The same usage is very 
common in the Summary of Vagbhata I. The following 
examples may be quoted : the form jatrurdhva occurs in Sutra 
Sthdna, chap. XXIX (vol. I, p. 153, 1. 14), and chap. XXXVI, 
(vol. I, p. 176, 1. 19) ; Niddna Sthdna^ chap. XV (vol. I, p. 304, 
1. 5), and TJttara Stkdna^ chap. XXXVI (vol. II, p. 315, 1. 21), 
quoted by Vagbhata II in his Compendium {Asfdnga Hrdaya)^ 
Sutra Sthdnay chap. XX, verse 17 ; chap. XXVII, verse 11 ; 
Niddna StAdna, chap. XVI, verse 22; JJttara Sthdna^ chap. XXXI, 
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verse 16 (io lat ed., vol. I, pp. 373, 433, 842 ; vol. II, p. 681). 
The other form Urdhva-jatru occurs in the Compeodium of 
Vagljhata II, SMra Siiana, chap. XX, verse 1 (vol. I, p. 368), 
where he refers to urdhva-jalru-mkara, that isj ' diaeaaes afiecting 
the body upwards from the neck," The commentary of Amna- 
dattA here explains the phrase to refer to ' headache and similar 
diseases '. (For the original texts of the passages quoted above, 

860 § 98.) 

5. We will now turn to the commentators. Su^ruta, speaking ■ 
about hiccough in the passage above quoted, mentions ^^'a^ni-mwii, 
the base of the neck. Hia statement is quoted by Madhava in 
the seventh verse of the twelfth chapter of his Nieldna (Jiv. ed,, 
]i, 105). Vijaya Rakshita, commenting on this statement, quotes 
the explanations of Jaijjata and Gayadaaa, two of the oldest 
commentators on the Compendium of Sii^ruta. Jaijjata explains 
Jatnt-mala to be kantk-orasoh sandhih, that is, the junction of the 
throat with the breast-bone.' This shows that he nndei-stood 
jatru to be synonymous with ianf/ia, throat, and to denote the 
anterior part of the neck (gnrd-pvrobkdffa). Gayadasa explains 
Jatru-mula by gr\vd-mu!a, base of the cervical cohimn, which 
shows that by him jatru was understood to be a sj-nonym of 
gtiva, neck. Again Chakrapanidatta (c. 1070 a.d.), in his 
Bhdnuviail commentary on Su^ruta, explains the phrase jafrtma 
urdhvawmS\iir\iia. I. 7, (Jiv.ed., p. 71, top line), by /'o»jf-#uWi*aK, 
' at the point of junction of the jaw (apparently the temporo- 
mandibular articulation),' This shows that he also took_;"a^rato 
denote the throat [kantfta). Again Dallana, in his commentary 
on Busruta, IV. 1, verse 139 (Jiv. ed., p. 644), explains ja^J-K by 
vak»0-'ma^oh landJil, the point of junction of the breast-bone and 
clavicle, which points to the base of the neck. In fact, in his 
comments on Susrata, I. 23, clause 2 (Jiv. ed., p. 91, top line), as 
well as on Su^ruta, I. 21, clause 30 (Jiv. ed., p. 86, I. 20), he 
explicitly identifies _;'ai/"M with grivd-mfda, the base of the neck. 
Again Arunadatta in his comments on Viigbhata II'b Jafdnffa 



I 



* Dallana, in bis commentaiy, also quotes that explanation. But 
Jiv, ed., p. 1249, reads it falsely kaks-oraso^ iandhih, juni;tion of the 
armpit with the breast-bone, which makes no sense. 
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HrAaya^ I. 20, verse 1 (in 1st ed., vol. I, p. 368), repeats the 
explanation of Dallana that jatm signifies vaho-^msayoh sandhiy 
the articulation of breast-bone and clavicle. This definition is 
noteworthy as it modifies the meaning of jatru^ which is no 
longer the throat or neck, but the base of the neck, and, for the 
first time, brings it into connexion with the clavicles. (For the 
original text of the passages, see § 98.) 

6. The writers hitherto discussed are all medical. It will be 
observed that they never use the dual number with reference to 
jatru^ as they would do if they were thinking of the pair of 
clavicles. They always use the singular number, indicating 
a single bone. Their evidence, on the whole, is uniformly and 
clearly in favour oijatru denoting in a general way the neck, or 
more particularly the throat, that is, the anterior part of the 
neck {gnvd'jmrobAdga\ in short the windpipe. In the list of 
Susruta (§ 27) jatru does not occur at all, but it enumerates the 
pair of bones, gnvd and kanthanddl, the cervical column and the 
windpipe. The list of Charaka (§ 4), on the other hand, does 
not name kanthanddl, but gives the pair gnvd and jatru. It is 
obvious that Susruta's kanthanddl must be identical with 
Charaka's jatru^ and that both those terms denote the same 
organ, that is, the windpipe. 

7. Turning now to the non-medical evidence, we have the 
earliest in the Vedas. Here we find in the Rigveda, VIII. 1^^, 

jatru used in the plural number: jfiurd jatrubhya dtrdah, i.e. 
^ before making an incision in the costal cartilages.' So also in 
Rigveda, XL 3^^, antrdni jatravaA, i. e. ^the entrails are (repre- 
sented by) the costal cartilages.* Whatever else jatru may mean^ 
it can in these two passages not denote the clavicles^ of which 
there are only two, and which would be expressed by the dual 
number. The plural excludes any reference to the clavicles. 
The meaning oi jatru in the plural, however, is clearly indicated 
in a later Vedic work, the oatajpatAa Brdhmana, It says (§ 42, 
el. 4), Hhe ribs are fastened at either end, exteriorly to the 
thoracic vertebrae, and interiorly to the costal cartilages {jatru).* 
It even mentions their number to be sixteen (§ 42, cl. 3), ^ there 
are eight costal cartilages [jatru) on the one side, and eight on 
the other ; the sternum is the seventeenth (bone of the breast).' 
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At the same time, it may be noted that Sayana, in his great com- 
mentaiy on the Rigveda, commenting on the first of the two 
above-quoted passages, exphina jatrubAyaA by gnvahhyah. He, 
therefore, \jw^jatru to mean the neck {^grlva). If his interpreta- 
tion should be preferred, it might refer to the cartilaginous rings 
of the trachea of which there are from sixteen to twenty (Fig. 
24), But the important point is that in the opinion of Sayana 
jatru does not denote the clavicles. In the Epics and Puranas, 
jatru seems to have always the meaning of the anterior part of 
the neck or the throat. Thus MaAabhdrata, III. 718, jatrudeh 
vgavdMdat^ i. e. he fell on his throat ; and Bhagavat Pnrdna^ VIII. 
W}^^ jatrdv<^tddayat^ he struck him in the throat. The singular 
number shows that the clavicles are not intended. Again, in 
Rdmdyana^ I. 1^^ and V. 32^^ we find the phrase drdha-jatru^ and 
in Bhagavat Burdna^ 1. 19*^, the phrase nigHtdha-jatru, both mean- 
ing ' strong-necked ', in the description of a hero. Here, indeed, 
the late commentators Bamanuja and Sridhara expressly inter- 
pret jatru of the two clavicles, using that word in the dual 
number. Thus Bamanuja on Bdmdyana^ 1. 1^, says : Jatruni vakso^ 
'msasandM-gate astAinl, i. e. ^ The two clavicles are the two bones 
which constitute the connexion between the breast (sternum) and 
the shoulder (acromion).' Similarly Sridhara, commenting on 
Bhagavat Burdna^ I. 19^^, says : Kanfhasya adho-hhdgayoh athite 
asthinl jatrun% i. e. * The two clavicles are the two bones which 
are situated on both sides of the lower part of the throat.' But 
though in these explanations Bamanuja and Sridhara have 
obviously in view the traditional medical definition of jatru^ as 
above quoted &om the commentaries of Dallana and Arunadatta, 
they understand that definition in the false sense to which, as 
we shall see below, the celebrated Indian dictionary, the Amara- 
iasa, had given currency. Anyhow, in the passages of the 
Epics and PurSnas, commented on by them, the most natural 
interpretation of ^'atru is that it means the throat or windpipe. 

8. In the Non-medical Version (§ 16) of the statement on the 
skeleton, as found in the Law-book of Yajnavalkya and in the 
Institutes of Vishnu, Jatru clearly has the meaning of windpipe, 
for it explicitly says that there is a eingle Jatru. It is true that 
the text of Yajnavalkya, published by Professor Stenzler (p. 89), 
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T^dAAJatrv^ekaikamy which, of course, can only mean *one collar- 
bone on either side ', that is, two collar-bones. But, as may be 
seen from the evidence set out in § 77 ^ the true manuscript 
reading is jatrv'^ekam ca, that is * and one windpipe '. It is unfor- 
tunate that the editors and translators of two legal treatises 
allowed themselves to be misled by the ill-considered explana- 
tions of the legal commentators (§ 20) into ascribing to those 
treatises the doctrine that jatru referred to the two clavicles. 

9. So far as the matter can be traced at present, the first), and 
really the sole, authority for interpreting ^'atru of the clavicles 
is the Amarakosa, an ancient Sanskrit dictionary written by 
Amara Siriiha, probably in the seventh century a.d. In that 
work, after explaining the word amsa to be a synonym of hhvja- 
iiraSy or head of the arm, Amara Siriiha proceeds to say (II. 6"^®), 
Sandhl tasya eva jatmnly i.e. 'The two junctions of that {amsa, 
or head of the arm) are the two collar-bones/ Though not very 
clearly expressed, it is yet clear from the context and the dual 
number that, in explaining the word Jatru, he was thinking of 
the two clavicles. His idea seems to have been that Jatru was 
the name of the two bones which run horizontally across the 
body from one ' head of the arm * (or acromion process) to the 
other, connecting them with each other and with the base of 
the neck (Fig. 4). How this idea originated is not exactly 
known; but the following explanation may be suggested. It 
^ems to be a misunderstanding of the two anatomical teims 
amsa, collar-bone, and sand/ii, joint or articulation. The former, 
as stated already, is interpreted by Amara Siriiha to mean ' the 
head of the arm ' {hhnja-Hras) ^ — a term which iBvidently is the 
popular, though inexact, equivalent of the anatomical term 
amsa-kufa, peak of the shoulder (acromion process, § 55, 
cl. 5). It is possible that this interpretation was suggested to 
Amara Siriiha by the peculiar use of the term amsa in the 

^ Hemachandra (c. 1140 a.d.) in his well-known dictionary called 
Abhidhcma Chintdmani, adopts Amara Siihha's interpretations. In 
Section V, verse 688, he says arnso hhuja-Sirah skandho jatru sandhir- 
uro-'msagahy i. e. amsa or skandha is the head of the arm, and jatru is 
the connecting bone between sternum {wras) and the head of the arm 
{amsa). 
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osteologieal summary of Vagbhata I.^ In that summary, as 
shown in §§ 39, cl. 4, and 56, cl. 2, aihm occors by the side of 
ahaiv, clavicle, and am»a-phalaka, shoulder-blade, and therefore, 
if it has any specialized meaning, it can mean only the peak 
of the shoulder, or the head of the arm. Having once adopted 
this interpretation, Amara Simha was naturally led, by the 
traditional medical definition ai jatru., to the further misinter- 
pretation of the latter term. That definition (as reported by 
Dallana and Aruoadatta, ante, el. 4) was that jatru signified 
vak»o ^imayoh sandh'i, that is, the ster no-clavicular articulation. 
But Amara Simha, having taken amta to mean the head of the 
ai'm, was of necessity driven to intei-pret the term aandki to 
signify 'a connecting bone', and the definition in question 
to mean that jatru signified the clavicle, because it was the 
connecting bone (sanilhi) between the sternum {vaksas) and the 
head of the arm {aima)!^ But this is not in accordance with 
anatomical usage : in the latter, aima signifies the collar-bone, 
and sandki, an articulation, that is, the connexion between two 
contiguous bones. The two terms do not signify, i-espectively, 
the summit of the shoulder, and a joint in the sense of a bone 
that lies between two articulations and connects two other bones. 
The true anatomical definition oi jatru is that it is the sterno- 
clavicular articulation, or, as it is also sometimes, though less 
technically, expressed, the base of the neck {gnid fiiiila). Outside 
the medical schools, the false interpretation of Jatrii, apparently 
started by the Aiiiarakoaa, that it meant the two clavioleBj 
xucceeded in winning general aeceptance, so much so that its 
original and real meaning is, at the present day, practically lost 
sight of. 

10. To sum up: from the foregoing discussion the conclusion 



I 



'■ This Beems to me the more probable view, though pending the 
exact determination of the date of Amara Siiiiha and VKgbbata I, the 
question of priority^assuming that there was any interdependence — 
must remain uncertain. 

' The natai'ul corollary of giving to amia and jatru the meaning of 
' head of the arm ' and ' coUar-boue ' respectively is tluit amaa-kUfa 
and akiaka hecome Eupei fluous ; and, as a fact, both those words art' 
omitted in the Amarakom. 
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suggests itself that the original meaning of the word jatru may 
have been ^ immature bone ' or cartilage. Originally the word 
was used to denote the cartilaginous portions of the neck and 
breast, that is, the windpipe and the costal cartilages. In the 
Vedas it still has this undefined meaning. In the medical text- 
books its use is limited to the cartilaginous portion of the neck, 
i.e. the windpipe (Charaka), and hence, either to the neck 
generally, or to the stemo-davicular articulation at the base 
of the neck (Sui^ruta). At a comparatively late date (sixth or 
seventh century a.d.), and in general literature, owing to a mis- 
interpretation of the anatomical terms %andhi and amm^ it was 
made to mean clavicle. 



\ 63. Cranial Bones 

1. oiras^ cranium or brain-case ; ^e>(Z^-^(Z/?a^, cranial pan-shaped 
bone. These two terms are employed in all the three lists, 
which differ only in respect of the number of the bones. While 
Charaka (§ 4) counts four, SuiSruta (§ 27) counts six bones ; and 
Vagbhata I (§ 37) adopts the count of Sulruta. 

2. The brain-case or cranium is a hemispheroidal, oval box, 
made up of eight bones, namely the frontal, the two parietal, the 
two temporal, the occipital, the sphenoid and the ethmoid (Figs. 
25, 26). Nearly the whole of it, viz. the entire vault and the 
larger portion of the base, is externally visible : the remainder of 
the latter lies internally within the skull. The externally visible 
portion of the cranium comprises six bones, the frontal, the two 
temporal, the two parietal, and the occipital. The interior, 
invisible portion comprises two bones, the sphenoid and the 
ethmoid. These two interior bones, including the small portion 
of the sphenoid, which shows externally by the side of the 
frontal (Fig. 25), were not known to the Indian anatomists. 
As pointed out in § 45, cl. 3, their method of dissection would 
not enable them to discover them ; and so far as the two cranial 
surfaces of the sphenoid bone (Fig. 32) are concerned, they do 
not seem to have recognized their existence as separate from the 
frontal bone and as belonging to the sphenoid. In all probability 
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they took them to be but continuations of the conti^ons 
frontal bone. As to the temporal bones, they are pecoliarly 
liable to detachment from the rest of the bony case ; and it 
may have been for this reason that they were separately 
enumerated by the Indian anatomists; they ate dealt with 




Fio. 25. 
Profile of the Skull. From the right. 
Showing— Fr.-Front&l bone , 

PB.-PBrietal „ ( Sirah-kapdta. 
Oc-Oodpital „, 1 
Tm, - Teraporal, Sankhaka. 
Sp.= Sphenoid. 

B.— Ethmoid (in inner wall of orbit). 

Ma. = Malar, Oandakata. 

U.^Haul, Niiikd. 

S. Mx. • Superior maxillary | 

I. Mx. ^ Inferior maxillary . 






in the next puBgraph. There remain only four bones, the 
frontal, the two parietal, and the occipital ; and there can be no 
doubt that it is these four bones which are referred to in the list 
of Charaka as ' the four pan-shaped bones of the cranium '. They 
are more or lees decidedly concave bones, and therefore are rightly 
described as pan-shaped (Figs. 27, 28). 
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3. The list of SuSrata eabstitiites six pan-shaped boces in the 
place of the four hones of Charaka. In order to understand this 




FiQ. 26. 

OuTLiNB OP Base of Skull. 

Viewed from below. 

Showing— Oc. - Occipital. Mx. •= Superior maxillaiy. 

Pa. - ParietaJ. Ma. = Molar. 

Tm, -Temporal. P. = Palate. 

Sph. - Sphenoid. E. =Ethmoid (not visible). 




Fio. 37. 

Frontal Bonk, Sira^-kapala. 

Internal Sur&ce, showing frontal crest a 
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difference we must remember that Susrata's osteological system 
is strictly dominated by the principle of homology (§ 28), accord- 
ing to which the skeleton is considered as consisting of two 
lateral halves divided by a mesial plane running through the 
vertebral column. This plane cuts the frontal and occipital bones 
into two halves. As a matter of. fact, these two bones consist of 
two halves, indicated by the frontal and occipital crests respec- 
tively (Figs. 27 and 28). In the case of the occipital bone, it is 
true, the two halves coalesce into one from the beginning of 




Fig. 28. 
The Occipital Bone, Sirah-ka/pala. 
Internal Surface, showing occipital crest a, a. 

embryonic development; but in the case of the frontal bone 
they remain separated by the metopic suture, and do not become 
fused till about the fifth or sixth year after birth. In fi^ict, 
traces of the metopic suture persist throughout life between the 
two superciliary ridges of the frontal bone ; and in a certain 
percentage (about 8 per cent.) of individuals even the whole of it 
persists in the adult ^ (Figs. 29, 32). Either of the two halves of 
the frontal and occipital bones forms a separate cavity, divided 
by their respective crests (Figs. 27 and 28). . Thus Sulruta is 

^ I am indebted to Professor Arthur Thomson for the suggestion of 
this explanation. 
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justified in counting ' six pan-shaped bones of the craaium', theee 
being, on his principle of division, two frontal, two parietal, and 
two occipital. In fact in this particular, hie eystem marks an 
advance on that of Atreya-Charaka, inasmuch as it shows SuSmta's 
acquaintance with the existence of the metopic sutnre. He had, 
no doubt, observed its surviving traces between the superciliary 




Frontal Bone, Sim^it^>Sla. 
Aaterior view, showing — a. Metopic suture. 

h, h. Superciliary ridges. 

ridges, and may even have noticed the exceptional occurrence of 
a 'metopic skull'. The division of the occipital bone into two 
halves, however, was the natural resultant of his homological 
principle. 



§ 64, Continuation : the Temples 

1, SaiiMa, temple ; Saiikhaka, temporal bone. The latter form 
of the term is found only in the Non-medical Version (§ 16), 
though, of course, there is no real difference of meaning between 
the two terms. 

2. All the three lists give the number of the temporal bones 
as two. Su^ta, moreover, rightly classes them among the 
pan-shaped (kapdla) bones {§ 30). They are, without any donbt 
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identical with the two temporal bones which are recognized also 
by modem Anatomy as bones of the cranium, one on either side 
(Figs. 25, 26). 

§ 66. Fascial Bones : Maxillaries 

1. Hanu, jaw; hanv-asthi^ jaw-bone, or chin; kanti-mula' 
bandhana^ bond, or tie-bone, at the base, or back^ of the jaw ; 
kanu-citya, pile or structure of the jaws. The term Aanu properly 
means simply a jaw, and ordinarily may indicate both, the upper as 
well as the lower jaw. But it is in the treatment of these bones, 
as well as of the other bones of the &ce which are discussed 
in the next paragraph, that the second of the most striking 
differences (for the first, see § 59, cl. 3) between the systems 
of Atreya-Charaka and SuiSruta discloses itself. The difference, 
stated briefly and roughly, is that the system of Atreya-Charaka 
(§ 4) recognizes the existence of only one jaw, viz. the lower, 
while the system of Suiiruta includes two jaws, the lower and 
the upper. Accordingly, in the fonner system, the term Aanv* 
astAi signifies the bone (or *body') of the lower jaw, and 
particularly its more prominent portion, the chin, while the 
term hanu^mula-handhana signifies the two attachments (or 
* rami ') at the base, or back, of the lower jaw. In the list of 
VSgbhata I (§ 37) there occurs only the term hanu-handhanay 
jaw-attachment, which is used in a loose way as synonymous 
with simple hanu, jaw (see § 38, cl. 6). The term hanu-citya is 
peculiar to the Atharva Veda (§ 43). 

2. Sui^ruta's way of counting the jaw-bones agrees generally 
with that of modern Anatomy. The two maxillaries really consist 
each of two bones, but their two lateral halves are so intimately 
united by harmonic sutures that they are counted each as 
a single bone. In the same way Sulruta counts two hanu or 
jaw-bones, which, therefore, practically correspond to the maxil- 
laries. Atreya-Charaka, on the other hand, does not recognize 
the existence of a maxillary as a single bone. He divides either 
of them horizontally into a number of separate bones (Figs. 31 
and 32). The superior maxillary (Fig. 80) consists of two parts, 
the body and certain processes. The chief of the latter are, (1) 
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the palatine process which forma the hard palate {lain or tdliaaka), 
and which ie conoted by both Atreya-Charaka and SuSmta as 
a separate bone {% 67) ; and (2) the alveolar process which con- 
tains sockets of the teeth. This alveolar proceea, too, is counted 
ae a separate bone, but by Atreya-Charaka alone, who calls it 
dant-olukhala, or tooth-socket bone. As to the ' body ' of the 
superior maxillary, it would appear that Atreya-Charaka looked 
apon it aa being continnous with and forming part of the malar 
bones (§ 66). In the system of Atreya-Charaka, therefore, there 




SupBRioR Maxillar\, /fonu From below, 

a, a. PalatiDe process, or hard palate. Tals^gidai. 

b, b. Alveolar process, Danl-olUlAala. 
e, c. Body of maxiUary . 

is practically no superior maxillary. It is replaced by three 
bones, (1) the hard palate (idluaaia, $ 67) ; (2) superior alveolar 
process, or tooth-socket bone {dant-olnkhala, § 68);^ (3) the malar 
bone, of which the ' body ' of the mELsillary forms a part (Fig. 32). 
On the other hand, the system of Sulruta, consequent on its 
recognizing a superior maxillary bone {kanu), does not admit any 
separate tooth-socket bone. At the same time Sn^nita's haitu, 
or upper jaw-bone, does not fully correspond to the superior 
maxillary, because of its excluding the palatine process, which 
Su^ta (equally with Atreya-Charaka) counts as a separate bone 
{tdlv, § 67). 

* That is, strictly, the set of thirty-two superior tooth-socket bones. 
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3. Tlie inferior maxillaiy (Fig. 31) is a large, ationg, horee- 
ahoe-ahaped Vxiiie, whicli coneists of a neatly horizODtal body, 
and two posterior vertical portioos, or rami. The body itself 
GODBista of three portions, tlie alveolar process above, the base 
beneath, and the mental protaberance, or chin, in &ont. The 
whole of this inferior maxillary is connted as a single bone by 
Su^ta, and constitntes his other ianu, or- jaw-bone. Atreya- 
Chataka, on tiie other hand, treats it as consisting of four bones : 
(1) the alveolar process (dant-olAiiala} ; (2) the base with the 
chin, which he calls kanv-astki, or jaw-bone (chin-bone) ; (3) and 




Fig. 31. 
Inferior Maxillary, Harm. Seen from the left. 
Showing— a. The base of the body, HaBB-iwfAi. 

ft, b. The rami, i/anu-nijUa-iandAtina. 

c. Alveolar process, DaiU-olSkht^a. 

d. Mental protuberance, or chin, Hanv-aiihi. 

(4) the two rami] which he calls hanv-mOla-iandhana, bonds at 
the root, or back, of the jaw-bone. He calls the rami by this 
name on aeconnt of their being the bones by which the ' body ' 
of the lower jaw is attached to the rest of the sknll. 

4. To sum up : iiTespective of the hard palate, which both 
Atreya-Chaiaka and Su^ruta count separately, the list of Su^mta 
represents the two maxillaries by two ianu, or jaw-bones, while 
the list of Chaiaka breaks them up into — (1) two alveolar pro- 
cesses {ulukiata), (2) one (lower) jaw-bone [hanv-aithi), (3) two 
rami [kanu-mula-bawdhana), and (4) probably a portion of his 
peculiar central bcial bone (§ 66). This is shown in the sub- 
joined tabular statement : 
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Modem Anatomy. 



Sup. Max... 



^1. palatal 

process 
2. alveolar 



Inf. Max." 



process 
3. body 



1. alveolar 

process 

2. base 

3. chin 
^4. rami 



Atreya- 
Charaka. 

toLumka 

ulukhala 

facial bone 
(K, fig. 32) 

vlukhala 

■ hanvasthi 

hanuymula' 
bandhana 



Susruta. 
tcUu 



1st hanu 



h2nd hcmu 



Vagbhata H. 

ialu 

ulukhala 

1st hanu- 
bandhana 

ulukhala 

J2hd hanu- 
\ bandhana 



5. The system of Vagbhata I represents, as usual, a com- 
promise between the two systems of Atreya-Charaka and 
Susruta. From the latter he adopts the two hanu or jaw-bones, 
and from the former the two danUolUkAala, or tooth-sockets. 
In the main^ therefore, inasmuch as he holds not one, but two 
jaw-bones or maxillaries, he is a follower of SuiSruta; but as 
a concession to the doctrine of Atreya-Charaka, he divides each 
maxillary into two separate bones, viz. its alveolar process {dant- 
olukhala) and its body {kami-bandAana), the latter including, 
in the case of the inferior maxillary, its two rami Another 
concession to that system appears to be Vagbhata's use of the 
term Aanu-bandAana, instead of the simpler SuiSrutiyan term Aanu. 
It seems probable that Vagbhata I failed to understand the 
significance of the word miila in the Charakiyan term Aanu- 
mUla-bandAana, bond at the base, or back, of the jaw. That word 
rrnders the term applicable only to the lower jaw-bone, and 
signifies its two rami, by which it is attached to the rest of the 
skuU. The omission of the word mula shows that Vagbhata I 
understood the term hanu^bandhana to be applicable to both 
jaw-bones, and to indicate that the jaw-bones were attachments 
of the skull. In his system, therefore, the term hanU'bandhana 
is a mere descriptive synonym of the simpler term hanu (§ 38, 
cl. 6). 

6. The system of the Atharva Veda (§ 48) appears to be 
essentially the same as that of Atreya-Charaka. This seems to 
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be indicated by its term hanvoh citya^ or structure (pile) of the 
two jaws, inasmuch as that term points to the view of the jaw 
being a composite organ built up, as Atreya-Charaka holds, of 
the separate bones which he calls danUoluhhala^ alveolar process, 
/lanv^astAiy jaw-bone, and hanu^mula-handhana^ two rami. 

f 66. Continuation : Malar and Nasal Bones, 

Superciliary Ridges 

1. Ndsd ovndsikd, nose, nasal bone ; ganda^ cheek, cheek-bone, 
malar bone ; ganda-knta, or hanu-kuta^ malar prominence ; laldta, 
brow or superciliary ridge ; kakdtikd, denoting the combined nasal 
and malar bones. The last term is peculiar to the Atharva Veda. 
The term laldta is only found in the several versions of the 
system of Atreya (§§ 4, 12, 16), and in the Atharva Veda (§ 43). 
The term hanu-kUta is peculiar to the list of Bheda (§ 12) ; 
Charaka prefers the term ganda-kuta, and Sui^ruta, its shorter 
alternative ganda, 

2. Beside the two maxillary bones which have been discussed 
in the preceding paragraph, and the palatal bones which will be 
discussed in the next paragmph, the face of the skeleton (Fig. 32) 
comprises the following bones : two malar, two nasal, two lach- 
rymal, two inferior turbinated, and one vomer. Of these bones 
the five last-mentioned are very small, and lie in the interior of 
the skull. It cannot, therefore, surprise us that they escaped the 
observation of the ancient Indian anatomists. The only bones 
which, forming a portion of the external skull, came under their 
notice, are the malar and nasal bones of the cheek (ganda) and 
nose {nam or ndsikd) respectively. But regarding the nature of 
these bones, and, in fact (as already stated in § 65, cl. 1), regard- 
ing the structure of the face generally, the opinions of Atreya- 
Charaka and Su^ruta differ very considerably. It is on this 
point that the two systems show one of their two most striking 
divergences (for the other see § 59, cl. 3). 

3. In the systems of Atreya-Charaka (§ 4) those four bones, the 
two malar [ganda^kuta) and the two nasal {ndsikd), are considered 
as forming, together with the two superciliary ridges, or brows 
{laldta), a single continuous central lone which lies across the 
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middle of the &ce of the akull, bouaded by the frontal bone 
above, the alveolar pioceBs of the saperior mazillaiy below, and 
the two temporal bonea on either side. The configuration of thia 
central bone, and its position in the &ce, are indicated by dotted 




Fio. 32. 
Anterior View op Skull. 
Showing, within dotted lines, the central facial bone (K, L, M, N). 
Ft, - Frontal bone \ 

P. - Parietal bone I Sirah'kapdUt. 

S. - Sphenoid bone J 

T. = Temporal bone, Sankhaka. 

L. — Superciliary ridges, Latdla. 

N. • Nasal bones, Ndtika. 

M. = Malar bones, Oando-ftfifo. 

K-xBodyof superior maxillary, Kakafiid. 

A. = Alveolar process, dant-oWihala. 

lines in Fig, 32. It will be seen from it that the central Eooial 
bone most inolnde also the ' body ' of the superior maxillary, 
which appears to have been looked npon aa forming a con- 
tinnoQB whole with the contiguous cheek or malar bones {ganda, 
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or ganila-kuta). A more experienced anatomist, such as Su^rata 
waa, could not fail to see that what was supposed to be an undi- 
vided central bone was in reality a very composite structure, 
made up partly of a, number of separate small bones, pai'tly of 
portions of the bones contiguous to the hypothetical central bone. 
The former are the two malar bonea and the two nasal bonet!, 
which accordingly Siisrata counted separately in his list (§ %7). 
The latter are (1) the superciliary ridges which form merely two 
prominent portions of the frontal bone, and (2) the lower part of 
the hypothetical central bone which forms really the ' body ' of the 
superior maxillary. Consequently Suanita altogether omitted 
the two superciliary ridges, or brows [lalata), from his list, while 
he included (as shown in § 65) the lower part of the central bone 
in one — the upper — of bis two jaw-bones [kanu). With regai'd 
to the nose, including its cartilaginous portion, Su^ruta counted 
three bonea. In accordance with his homological priucipJe, he 
took the two nasal bones as constituting a single bone in the 
median line, and added the two lateral cartilages of the extei'nal 
nostrils. That he included the latter is proved by the fact of his 
enumeiating the nose (ffhrdria) among the tender bones (taritfia) : 
see the class-list of the bones in § 30. 

4. As to Vagbhata I, he follows his usual practice of compro- 
mise. With Su^ruta he holds the separate existence of two 
nasal, two malar, and two maxillary hones, and with Atreya- 
Charaka the separate existence of the superior alveolai' process. 
In the main, therefore, his system agrees with the system of 
Susruta, the only difference being that (as already pointed out in 
§ 65, cl. 5) he divides the superior maxillary horizontally into 
two separate bones, an upper and a lower, the upper being the 
' body ' {/lami-landhaiia), and the lower the alveolar process 
(dant-olukhala), that is, K and A in Fig. 32. It is a difference 
which indicates a distinct decadence in anatomical knowledge. 

5. AtreysrCharalia's hypothesis of a single, tmdivided central 
bone, as reported by Charaka (J 4), though erroneous, has at 
least the merit of presenting a consistent view of the sti'ucture 
of the face. In itself, the traditional text of Bheda's report (§ 12) 
of that hypothesis need not necessarily involve an inconsistency. 
It makes Atreya hold three central bones, coiistitnting the nose, 
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the cheeks, and the brows respectively. On referring to Fig. 32, 
it will be seen that the nasal bones might easily be taken to 
form a single bone ; and the two superciliary ridges, irrespective 
of the metopic suture, do form a single bone (of the brow, laldta). 
With respect to the two malar bones (including the * body ' of 
the superior maxillary) there would be some difficulty by reason 
of the nasal aperture ; still, the extension of the bones down- 
wards being undefined, they might, at a pinch, be taken to con- 
stitute a single bone. But, as has been shown in § 13, cl. 4, 
Bheda's account of the system of Atreya cannot be correct, because 
it works out the incorrect total 362, instead of 360. It is 
probable, therefore, that the traditional text of that account is 
corrupted, and that the genuine list of Bheda agreed with that of 
Charaka in counting a single undivided central bone of the face. 
In confirmation of this view the curious fact should be noted 
that the traditional text of the list of Bheda substitutes the 
term /ianu-Mta, lit. prominence of the jaw, for the term ganda^ 
Mta, prominence of the cheek, in order to indicate the malar 
bone. It has been pointed out above that in Atreya's view of 
the structure of the face the * body ' of the superior maxillary 
forms an extension of the malar bones. Hence, in itself, the 
malar prominence might be correctly described by either of 
the two terms, ganda-iuta, prominence of the cheek, or Aanu-iuta, 
prominence of the (upper) jaw. But the difficulty is that the 
system of Atreya knows no more than one Aanu, and that that 
ianu is the inferior maxillary (see § 65), while the term Aanu- 
kuta would introduce a reference to the superior maxillary, and 
thus be inconsistent with the system of Atreya. For this reason 
it is practically certain that the word hanu-kuta in the traditional 
text of Bheda is a false reading for ganda-kuta. The case of the 
Non-medical Version of the system of Atreya is still more un- 
satisfactory. That version counts four central bones in the place 
of the single central bone of Charaka; viz. one each for the 
nose, brows, cheeks, and eyes (§ 16, also § 17, cl. 4). Referring 
again to Figure 32, it may be seen that that count represents 
an impossible view of the structure of the fece. The brows, or 
superciliary ridges, as above explained, do, indeed, form a single 
bone ; so might the two nasal bones, and the two malar bones ; 
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but how the two eyes (or eyeballs) should form but a single 
bone is not conceivable. This only proves how little the system 
of Atreya was understood by the author of the Non-medical 
Version, and how deficient was his knowledge of anatomy — 
a circumstance, however, hardly surprising in a writer who was 
not an expert in medicine but in law. 

6. The system presented in the Atharva Veda (§ 43) agrees in 
the main with that of Atreya-Charaka. The central facial bone 
of the latter system appears in the Atharva Veda divided into 
two portions, an upper and a lower. The upper portion consists 
of the two superciliary ridges, and is called laldta, or the brow. 
The lower portion comprises the body of the superior maxillary 
together with the malar and nasal bones, and is called kakdtikd. 

f 67. The Hard Palate 

1. Tdlu^ palate ; tdlusaka^ palatal cavity. The former term is 
used by SuiSruta (§ 27) and Vagbhata (37). The latter is peculiar 
to the system of Atreya, and is found in the lists of Charaka 
(§ 4) and Bheda (§ 12) as well as in its Non-medical Version (§ 16). 

2* Both Atreya-Charaka and Su^ruta enumerate two palate 
bones in their lists ; but these bones are not identical with what 
are called the palate bones in modem anatomy. The latter being 
very small bones, situated in the interior of the skull, do not 
appear to have been observed as separate bones by the ancient 
Indian anatomists. The two bones which the latter call palate 
bones are identical with the so-called palatine process^ which is 
a portion of the superior maxillary bone (Fig. 30). This process 
consists of halves, which, projecting from either side of the junc- 
tion of the alveolar process and * body ' of the superior maxillary, 
meet in the median line, in a ridge or raph6, and thus form 
the roof of the mouth, or what is the major portion of the hard 
palate.^ These halves of the hard palate form two shallow 
concavities; and it is these, no doubt, which AtreyarCharaka 
appropriately denotes by the term tdlusaka, or palatal cavity, 
and which Suiiruta, in his class-list of the bones (§ 30) 
describes as being kajmla, or pan-shaped. From this point of 
view those two medical authorities are quite correct in counting, 

' See Dr. Gerrish's Textbook of Anatomy ^ 2ud ed., pp. 196, 717. 
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in their lists, two palates (tdlu) or two palatal concavities 
{talusaha). Vagbhata I, who ignores the median ridge, counts 
only one palate {tdlu), 

§ 68. TJie Teeth and their Sockets 

1. Danta, tooth ; danUoluhkalay tooth-socket, or sthdla^ socket, 
or suksma, minute bone. The term dant-olukhala for the socket of 
a tooth occurs in the Medical Version of the system of Atreya, as 
reported by Charaka (§ 4) and Bheda (§ 12), and adopted by 
Vagbhata I (§ 37), while the other two terms, dhdla and snisma, 
are peculiar to the Non-medical Version (§§ 16, 22, cl. 4). 

2. The term dant-oluMala, or tooth-socket, denotes the alveolar 
processes. These processes are, in reality, only portions of the 
maxillary bones ; but Atreya-Charaka, with whom Vagbhata I 
agrees, counts them as separate bones — a procedure which alBtects 
his general view of the two maxillaries, fully explained in § 65. 
Sui^ruta, in consequence of his counting the maxillaries as a pair 
of single, undivided bones, discards the socket-bones altogether 
from his list (§ 27) and counts only the teeth. 

3. With reference to the number of the teeth (danta) Atreya- 
Charaka and Su^ruta agree. Both state them correctly to 
number thirty-two. Atreya-Charaka goes even so far as to 
count a corresponding number of sockets. Accordingly he 
divides either alveolar process into thirty-two alveoli, each of 
which is counted, in his list (§ 4), as a separate bone. 

4. As to the real morphological character of the teeth, the 
ancient Indian anatomists, of course, were uninformed. They 
took them to be bone, on account, obviously, of their hardness, 
and probably also of their white appearance, and because they 
were found to remain in the skull aftier every vestige of other 
tissue had disappeared. As a matter of &ct, they * resemble 
compact bone in appearance and in composition \^ yet in reality 
they are more closely allied to the hair. For both are modifica- 
tions of a papilla of the outer integmnent of the body. The 
tooth, * though intimately connected with the bony skeleton, is 
really a calcified papilla of the mucous membrane.' ^ 

* See Dr. Potter's Campend of Hvmcm Anatomy, p. 142, and 
Dr. Gerrish's Textbook of ArMxtomy^ 2nd ed., p. 723. 
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§ 69. The Nails 

Nai/ia, nail. The case of the nails is similar to that of the 
teeth. They, like the teeth, are allied to the hair, being modifica- 
tions of the cutaneous membrane. The ancient Indian anato- 
mists looked upon the nails as a waste product (mala) of the 
body secreted in the process of growth of the bones. Con- 
sistently with this theory, Susruta excludes the nails from his 
count of the bones (§ 27). On the other hand, Atreya, rather 
inconsistently as the commentator Chakrapanidatta indicates 
(antey p. 35), includes them in his list of bones ; and, of course, 
as all the three versions of his system (Charaka, § 4, Bheda, 
§ 12, Non-medical, §§ 16, 22) state, he counts twenty of them, 
one for each finger and each toe. 

§ 70. The Eyeballs 

1. Aksi'kosa^ eyeball. The organ denoted by this term is 
included among the bones only in the system of SuiSruta. The 
system of Atreya, as reported in the Medical Versions of Charaka 
(§ 4) and Bheda (§ 12), does not include them, and in this respect 
it is followed by Vagbhata I (§ 37). In the Non-medical 
Version (§ 16), it is true, the eyeballs are included in Atreya's 
system; bat its testimony cannot avail against that of the 
Medical Versions; and the probability is that it adopted the eye- 
balls under the influence of the system of SuiSruta (§ 17, cl. 3). 
But even as regards the latter system, the eyeballs have experi- 
enced strange vicissitudes. For they are absent from SuiSruta's 
list in its Traditional Recension (§ 27), though SuiSruta explicitly 
mentions them in his class-list of the bones as well as in other 
passages of his Compendium, That his list in its genuine form 
(§ 34) must have included them has been shown in § 30, cl. 4. 

2. Susruta looked upon the sclerotic coat of the eyeball (Fig- 1) 
as made of cartilage ; and as he counted cartilages as tender, or 
immature bones (taruna), he included the two eyeballs among 
the bones of the skeleton (§ 30). Atreya-Charaka, on the other 
hand, excluded them, not because he knew them to be non- 
cartilaginous, but probably because the prepared skeleton would 
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ordinarily be deprived of them. As a matter of fact, the sclerotic 
is not made of cartilage, but of * connective tissue with elastic 
fibres' ;^ but to the untrained eye the two substances are so nearly 
alike that the mistake of a primitive anatomist, such as Susruta, 
may be easily understood. 

§ 71. The Ears 

1. Karna^ ear. The organ denoted by this term is included 
among the bones in the systems of Susruta (§ 27) and Vagbhata I 
(§ 37). The system of Atreya, in all three presentations, by 
Charaka (§ 4), Bheda (§ 12), and the Non-medical Version 
(§§ 16, 22), does not include it, probably for the same reason as 
caused the exclusion of the eyeballs (§ 70). 




Fig. 33. 

Pinna of the Right Ear. 
Showing — H, Helix. A, Antihelix. C, Concha. 

2. Susruta, who includes the ears among the bones of the 
skeleton, was doubtless referring to the external ear, the auricle 
or pinna (Fig. 33), which is * composed almost entirely of yellow 
fibro-cartilage \^ In his class-list of the bones (§ 80) he explicitly 
enumerates the ear (karna) as an organ made of tender bone 
(farnna), that is, of cartilage. The other two portions of the ear, 
the middle or tympanum which contains the three auditory 
ossicles, and the internal or labyrinth, both lying in the interior 
of the skull, appear, for that reason, to have escaped the notice of 
the early Indian anatomists. 

^ Dr. Potter^s Compend of Human Anatomy ^ p. 198. 

^ Dr. Gerrish's Teoctbook of Anatomy, 2nd ed., pp. 52, 69G. 



SECTION IV 

APPARATUS CRITICUS 
A. The System of Atreya-Charaka 

§ 72. The Traditional Recension of Charaha 

1. The subjoined Traditional Recension of the Medical Version 
of the System of Atreya in the Compendium of Charaka 
{Caraka Sarhhifd), odnra Sthdua^ Vllth Adhydya^ is edited from 
the following materials : 

1. A = Alwar Palace Library MS., No. 1624. 

2. Di = Deccan College MS., No. 368, fl. 30 5, 1. 4-fl. 31 a, 

1.3. 

3. D^ = Deccan College MS., No. 925, fl. 107 5, 1. 8-fl. 108 a, 

1.4. 

4. IQi = India Office MS., No. 338, fl. 225 h, 1. 2-fl. 226 a, 

1.1. 

5. 102 = India Office MS., No. 851, fl. 71 b, 11. 2-13. 

6. Ti = Tiibingen University MS., No. 458, fl. 324 5, 1. 5- 

fl. 325 a, 1. 6. 

7. T- = Tubingen University MS., No. 459, vol. II, fl. 29 i, 

1. 3-fl. 30 a, 1. 3. 

8. SI = 6arada MS. of Dr. P. Cordier. 

9. S2 = ^arada MS. of Jammu Library, No. 3266, fl. 118. 
10. EJ = Edition of Jivananda, 1877, p. 370, 11. 5-19. 

2. It runs as follows : 

Tatr^ayam i^rirasy ^anga- vibhagah I dvau bahu dve sakthini iSiro- 
grivam^antaradhir^iti sad-angam^angam II Trlni sastani^ iSatfiny^ 
asthnam saha danta-nakhena I tad^yaths I [1] dvatrimiSad^dan- 

1 So D^T'S'EJ and Chakrapanidatta's commentary. 10' has 
gastiui, D' T* gastyani, S' §a§tya, 10' sasty-adhikani ; A cm. 
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tah, [2] dvatrim&id^ant-olukhalakani ^, [3] vimsatir^nakhah, 
[4] &stih* pani-pad-anguly-asthini, [5] vimsatih pani-pSda- 
salskab, [6] catvSri pSni-pada-i$alak-adhisthSnani, [7] dve pars- 
nyor ^^asthini, [8]catvarah padayor^gulphah, [9] dvau manikau^ 
hastayoh, [10] catvary^aratnyor^^asthini, [11] catvari jan- 
ghayoh, [12] dve januni ^, [13] dve janu-kapalike, [14] '' dvav^ 
uru-nalakau, [15] ® dvau bahu-nalakau, [16 a] ^ dvav^amsau, 
16 i] dve amsa-phalake ^®, [17] dvav-aksakau, [18] ekam ^^ jatru, 
19] dve talusake ^^, [20] dve ^roni-phalake ^\ [21] ekam bhag- 
asthi, [22] pancacatvSrimiSat-prstha-gatany^asthini, [23] panea- 
dasa grivayam, [24] caturdai^^orasi, [25 a\ dvayoh pariivayos ^*^ 
caturvim&tih panSukah^*, [25 5] tavanti c^aiva sthalakani ^®, 
[25 (?] tavanti c^aiva sthalak-firbudani ^^, [26] ekam hanv-asthi, 
[27] dve hann-mula-bandbane, [28] ek-asthi ^^ nasika-gandakuta- 
lalatam, [29] dvau ^ankbau, [30] catvari sirab-kapalani '^ I iti 
trini sastani^^ ^atany^asthnam saba danta-nakbena II 
For tbe translation, see § 4. 

1 So D^ I0^ but T» olukhalani, D» odukhalani, lO'T ^ olukhakani, 
A. S*'^ EJ olukhala-phalani. 

* 10* prstha-pada ; T* sas^i-pada, with pada cancelled in botb 
MSS., D* ^i^t^i-pSda ; this false reading explains Gangadbar's emenda- 
tion ; S' om. 

' 10^ padayor. 

* So D^IO^T^S^-'EJ, but A.D«T» have manibandhakau ; 10^ 
panikau. 

* 10" bahvor. ^ 10' janunor^ve. 
^ D* T^ prefix dvav-uru. 

" A.T^ S* pref. dvau bahu ; 10' om. No. 16. 

» D^ om. Nos. 16a-21. *° T'* skandha-phalake. 

*' Di S^EJ evaih. " A taluke, T» talu-phalake. 

" T* om. No. 20. " T* D» parSva-sthayoS. 

'» So T* and Chakrapanidatta's commentary ; D^ T* paryukah, and 
10* paryuktah, both obviously corrupt for paryukah ; D" parSvak&h ; 
A.S* EJ parivavah, obviously wrong for par^avah or parsvakab; 
10* panthakah; S^ om. 

*^ A sthanaka, D^ sthanakani, T^ sthanalakani. 

*'' A only arbudaui, 10" sthanak-arbudani, D" sthanak-atmakani. 

*^ From here missing in A. 

*® EJ om. the final clause. 

^'^ So t)« ; but D* 10^ T sa-sasti, T' saf ta. 
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§ 73. Restored Recension of Charaha 

On the gronnds explained in the fifth and sixth paragraphs 
the true form of the Medical Version of Charaka may be 
restored as follows: 

Tatri^Syam sarirasy^^aj^ga-vibhagah I dvau bahu dve sakthini iSiro- 
grivam^antaradhir^iti sad-angam^angam ll Trini §astani iSatany^^ 
asthnaih saha danta-nakhena I tad^yatha I [1] dvStrimsad^dan- 
tah, [2] dvatrimlad^dant-olukhalakani, [3] vimiSatir^nakhah, 
[4] §astih pani-pad-a6guly-asthini, [5] vim&tih pfini-pada- 
salSkah, [6] catvari pani-pSda-i^lak-adhisthanani, [7] dve pars- 
nyor^asthinl, [8] eatvSrah pSdayor^gulphSh, [9] catvdro manikdh ^ 
hastayoh, [10] catvSry^^aratnyor^asthlni, [11] eatvSri janghayoh, 
[12] dve januni, [18] dve kapdlike ^, [14] dv&v^uru-nalakaa^ [15] 
dvau bshu-nalakau, [16] ^ dve amsa-phalake, [17] dvav^aks^au, 
[18] * dve iSroni-phalake, [19] * ekam bhag-fisthi, [20] * pafica- 
catvarimlat^prstha-gatany^asthlni, [21] ® caturdaiS^rasi, [22 a\ ^ 
dvayoh par^vayo^^^^atarvimiSatih par^vakah, [22 i]^ tfivanti 
c^aiva sthalakSni, [22 c] • tavanti c^aiva sthalak-5rbud5ni, [23' 
pancadaia grivayam, [24] "^ ekam jatru, [25] '^ dve talu^ake, [26' 



28 



ek-asthi 
catvari 



ekam hanv-asthi, [27] dve hanu-mula-bandhane, 
nasika-gandakuta-lalatam, [29] dvau iSa^hau, [30^ 
sirah-kapalani I iti trIni sastani i^tany^asthnam saha danta- 
nakhena II 

For the translation, see § 7. 

^ 74. Spurious Recension of Charaha 

1. Gangadhar's spurious recension of the Medical Version of 
Charaka occurs in the Berhampore edition (1877-8), p. 185, L 26- 

* Trad. Rec., dvau manikau. 
^ Trad. Rec., j&nu-kapalike. 

' Trad. Rec. inserts dvav^aihsau. 

* Trad. Rec. places Nos. 18, 19, as Nos. 20, 21. 
^ Trad. Rec. places No. 20 as No. 22. 

® Trad. Rec. places No. 21 and 22 a & e, as Nos. 24 and 25 a & c. 
^ Trad. Rec. places Nos. 24, 25, as Nos. 18, 19. 
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186, 1. 22. It is reprinted in the edition of Debendranath and 
Upendranath Sen (1897), p. 414, §§ 4, 5, and in the second 
edition of Jlvananda (1896), p. 351, §§ 4, 5. It runs as follows : 
Tatr^ayam ferirasy^anga-vibhagah I dvaiibahu,dve sakthinl siro- 
grivam^antaradhir^iti sad-angani^angam 11 Trini sasty-adhikani 
satany^asthnam saha dant-olukhala-nakhaih I tad^yatha I [1] dva- 
trim&d^ant-olukhalani, [2] dvatrimsad^antah, [3] vim&tir^ 
nakhah, [4] vimsatih pani-pada-salakah, [5 a\ catvary^adhistha- 
nanyi^asaih, [5 i] catvari pani-pada-prsthani,^ [6] sastir^anguly- 
asthini, [7 a] dve parsnyoh, [7 i] dve kurc-adhah, [8] catvarah 
panyor^manikah, [9] catvarah padayor^gulphah, [10] catvary^ 
aratnyor^^asthini, [11] catvari janghayoh, [12] dve janunoh, [13] 
dve kurparayoh, [14] dve urvoh, [15] dve bahvoh, [16] s- 
amsayoh, [17] dvau aksakau, [18] dve taluni, [19] dve sroni- 
phalake, [20 a] ekam bhag-asthi, pumsam medhr-asthi, [20 i] 
ekam trika-samsritam, [20 c] ekam gud-asthi, [21] prstha-gatani 
pancatrim&,t, [22] pancadaiJ^asthini grivayam, [23] dve jatruni, 
[24] ekam hanv-asthi, [25] dve hanu-mula-bandhane, [26 a] dve 
lalate, [26 b] dve aksnoh, [26 c] dve gandayoh, [26 d] nasikayaih 
trini ghon-akhyani, [27 a] dvayoh panSvayoiJ^Kaiturviin&tih, 
[27 i] caturvimiSatih panjar-asthini ca parsvakSni, [27 c] tavanti 
c^aisam sthalikSny^arbud-akarani, tani dvisaptatih, [28] dvau 
saukhakau, [29] catvari sirah-kapalani, [30] vaksasi saptadaia I 
iti trini sasty-adhikani ^atany^asthnam^iti II 
For the translation, see § 8. 

2. The commentary of Gangadhar on the above recension runs 
as follows, ibidem, pp. 185-7 : 

Dvau bahii iti dve ange I dve sakthinl iti dve ange I iSiro- 
gi'Ivam^ity^ekam^angam I iSirai^ca griva c^eti tayoh samahara 
ityi^ekavad-bhavam I antaradhir^iti ekam^angam I antar^madh- 
yam^adadhat^Iti utpattya madhya-deha iti I ity^evam sad-angam^ 
angam &iriram I SuiSrute 'py^uktam ^arira-samkhya-vyakaranam 
Sarire I tac^ca sad-angam sakhaiS^catasro, madhyam pancamam, 
sastham sira iti atra griva-paryantam ^irah-samjnam^iti II 



^ This clause seems to be based on some false reading like that 
noticed in § 72, note 2. 
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Trin^ity-adi I asthnam sasty-adhikani satani nrnam^iti I nana 
salya-tantre trmi i5atany^asthn5m^ity^uktani I katham^iha sasty- 
adhikani ity^ata aha I sah^ty-adi I salya-tantre Susrute 'py^ 
uktam I trini sa-sastSny^^asthi-^atani veda-vadino bhasante I 
salya-tantresa yesam^asthnam visesena sastra-kriya cikitsite 
n^asti, tani sasty-asthlni n^padisyante I na tu ' na santi ' iti 
krtiva n^opadifyante I tani ca sastir^asthnSm^sa I dant-olukhala- 
nakha-jatry-asthini ^istis ^^^taih saha tnni iSatani bhavanty^ 
asthnam^iti I tani vivmoti 1 1 

Dvatrimi^^ity-adi I dantanam dvatrim&it I ekaikasy^aikai- 
kam^ulukhal-akrti-sthiti-sthanam^iti dvatrimiSad^^eva dant-ola- 
khalani I i^alya-tantre n^oktani ) dvatrimsad^antast^t^uktas^tad- 
grahanena tany^^api grhyante \ vimSatir^nakha iti salya-tantre 
ni^oktam I vimiSatih pani-pada-^alaka iti dvayoh panyoh pSdayo^^ 
ca dvayos^talesu catursu sthanesv^anguli-vim&ter^mulesu sthita 
vimiSatih lialakah I sastir^afigaly-astlilni I pani-pada-catustaye 
vimiSater^angulinam^ekaikasyam^^jangulyani trIni trlny^asthim, 
tany^kaikasmin pani-pade pancadai^a, catursu sastih I dve asthini 
parsnoh padayor^^mule iSalakabhyo 'dhahstham^^ekaikam^iti dve I 
dve kurcadha iti panyoh salakabhyo 'dhastat^tac^chalaka- 
bandha ekaikam^iti dvayoh panyor^mule dve asthini I parsnyor^ 
asthi-yat I tato 'dhastac^catvarah panyor^^^manika manibandha- 
sthane ekaikasmin panau dve asthini dvayoi^^catvari I evam^eva 
padayoi^^catvaro gulpha iti I tato 'dhastac^catvary^aratnyor^as- 
thini I hastayoh kosthe tv^^ekaikasmin dve dve asthini, tataiS^ 
catv5ri aratnyor^iti I evam catvari janghayor^asthini gulph- 
adhastajVjann-paryante i dve janunor^iti prthu-gudik-akare I 
evam^eva kurparayor^ve asthini I prakostha-bahvoh sandhau 
ksudra-gudik-akare dve I dve urvor^ity^ekaikasmin uravi^kai- 
kam^iti dve I evam^eva s-amsayor^bahvor^dve, ekaikasmin bahSv^ 
ekaikam^iti dve I ity^evam catasrsu pani-pada-rupasu ^khasu 
khalv^kaikasyam iSakhayam nakhaih saha dvatrim&id^asthlni, 
catasrsu tany^astavim^ty-uttaram i^taih bhavanti I ^ilya-tantresn 
Susrut-adisu nakh-anuktatvad^kaikasyam jSakhaySm saptaviih- 



* There appears to be an error here in the print of the commentary. 
The three items which are mentioned, dant-olukhala (32), nakha (20), 
and ja^rt* (2), work out a total, not of 60, but only of 64. 
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isktihy tany^ast-ottara-Satam^aktani I iti dantolukhala-danta-sahi- 
tani tlaiy^affcavimlaty-nttara-&kt-asth!ni dyiiiavaty-adhika-&itam 
bhavanti I dvav^ak^aka v^ity-adi i atra dvitya-prasa&gad^ve talonl 
ity^puktam I t&la-gata-dvaya-varjam^aksak-Sdi$u khalv^aksaka- 
iSroni-bhaga-medhra-trika-gada-prsthesa dvScatvarimiSat I tad- 
jratha I dvSyi^aksakaa kanth^^adho 'msakau dvan I dve ironi-pha- 
lake iti nitambe dve I strinam ekam bhag-Ssthi^ pumsSim medhr- 
asthi, trikam samsrtam ^kam> gude c^aikam^^iti panca iSronyam^ 
aksakau dvav^iti sapta^ prstba-gatSni pancatrim^d^iti dvaca- 
tvSrim&it I atha giivam praty^ardhvam saptatrimiSadf^iti I tad- 
yatha I dve tslunl ity^uktam I pancada^a gnv&yam^iti I tesam^ 
ekSdasa gnvayam, kanthanSdyam catvari I dve jatmni I Nemeh 
&Jya-tantre varnite I hanv-asthi c^aikam na varnitami^iti I dve 
hanu-mula-bandhane I dve lalste I dve aksnoh I dve ga^^yohi I 
n&jikSyam tnn^Iti ghana-rupa-vat I iti vak^yati I lirah-kapElani 
catvari^ dvau i$ankhak&v^iti jatru-gata-dvaya-varjam pancatrim- 
^{^griv9m praty^urdhvam I atha madhya-dehe I dvayoh pSrs- 
vayor^ity-adi I dvayoh p&rsvayor^kaikasmin pSn^vaka-mule vak- 
sasi lagnSni dvSdai^a dvSdaiSa iti catnrvimlatih I catarvim^tih 
panjar-asthlni pSnSvak&ni I tany^ekaikasmin pSnSve dvSdaia dvS- 
da^^ti caturvimlatih I tSvanti c^aisam sthslik&ni prsthe tv^ 
arbud-SkSrSni dvSda&k dvSda^^ti caturvim^atis^tani militva 
dvisaptatih I vaksasi saptadaii^^ti I paivam dve jatruni ity^^oktam^ 
ity^^ek-Sdhika-navatir^madhya-dehe II dvau iSafikhakaa catvari 
sirah-kapalSn^Iti giivam praty^urdhvam sad vyakhyatSni iti 
militva fasty-adhikani trini i^atany^^asthnam bhavanti I tatra 
salya-tantresu dantolukhalSni dvatrimiSad^vim&itirf^nakha jatruni 
dve hanv-asthi c^aikam^iti prthan^n^ocyante ^ I danta-grahanena 
dantolukhalanam grahanat I nakhanam bahyatvat I jatruni 
dvayor^vaksaso 'sthi-grahanena grahanat I hanv-asthnai^^ca yau- 
vane prthaktvubhad^jdvitvam^iti na virodhah II 

§ 75. The Glosses of ChaJcrapdnidatta 

The glosses of Chakrapanidatta are edited from the following 
materials : 

1 See the preceding note. This clause seems to involve a similar 
error ; for the four items 32 + 20 + 2+1 give a total 65, but not 60. 
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1. T = Tubingen MS., No. 463 (vol. 11), fls. 284 J, 285 a. 

3. C^Copy of the osteological statement,, as contained in the 
manuscript in Dr. P. Cordier's possession (see § 11, footnote 1), 
kindly supplied by him to me. 

They ran as follows : 

Tat™, ayamsity-adi I ^iro-grTvam«etadielfam<eva siro-vivaksa- 

yam i antaradhirsmadhye ! sastSni iti sasty-adhikani I dant-olii- 

khalakam yatr«a^rito dan tail' > yadyapinakhaVividhS^itapTtlyenu 

mala-bhoga-posyatvena maia eva ^ prakEiptasstathapsihiaBthi- 

ta ^-r5pa-yogasy*Upi vidyamanatvad^asthi-gananayam pathitab* i 

I pratyangnli-parva-trayam tena viriiSaty-aDgnli-gafam^^asthnath 

I vimlati-fcrayam ^ bhavati I vrddh-angusthe ca hasta-pada-pravi- 

stam trtiyam* parva jfieyam I vrddh-afignstha-^laka api svalpa- 

pramana jneya l afigulinSm ^kka. yatra samlagnab tac:;cbal!lk- 

. adhisthanam' i jSuu janiikam^ jaugh-orvoh sandhih i aksakan 

kosth-iivak amsa-jatra-sandbeb kilakau " I taliiBuke talv-asthinl i 

' T dant-oliikliiilako, C dautes^ulukhaluih yatr*a.srita dantah 1 

* T vividhasitapitljena laana-bboga-posyatvena mana eva ; C 
vivid hasitapitlye nmla-hhaga-poayatvena male eva I 

» T aetita II ' So T ; C has patitah 1 

' So C ; T reada annaih viihsatiyaiii 1 

' So T, Bicept tliftt it lias va for ca, C reads jad#tlliasta*padn- 
pi'avistaih tat trtlyam I 

'' C tatra ialak-&agust}i'adhi6tlianam I 

' T om, j3du, C om. jSnukam I 

^ Coujectural; T has aksakas-koBtadivaihka^ayattu Eaiidlie kilakau; 
C reads aksSvi^iv^ksakau jatru-eandheh kTlakau i The reading of C 
conveys the impression of being a conjectural emendation of a coiTupt 
text, perhaps miide by the person who copied C for llr. P. Cordier. 
It is clearly not the original reading; for (1) it is so simple and easy 
that it seems difficult to conceive how a copyist, however ignorant be 
might be, should transmogrify it into the reading of the Tiibiugen 
MS., from wbicli it widely differs ; and (2) it involvea for the terms 
joint and landlii the meaniugs ' coUur-boiie ' and ' connecting-link ', 
which aie quite unknown to the older Indian medical science (see 
§ 62). Literally that reading may he translated : ' The two axle-like 
akfoka are the pegs of the clavicular connexion ' ; i. e. the two 
clavicles (jofrw) which connect {aandM) the neck with the shoulder 
ai'e pegs \laliikeCf resembling the axle of a car which connects its 
wheels with one another, and hence are called ' little axles ' {ak»aka, 
diminutive of akaa). In the older ludiau Medicine, jatru means the 
windpipe or ucck, and gamdhi denotes an articalation. See my article 
in the Journal of the Royal Aaidtie tiociely for 1906, pp. 922 tf. 



I 
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bhag-asthi abhimukham kati-sandhana-karakam ^ tiryag-asthi I 
sthalakani iti parsakanam mula-sthan§,ni nimnani ^ I stlialak- 
arbudani tu panSuk-asthisu nimnesu madhye sthitany ^^arbud- 
akarany^asthini I nasika-gandakuta-lalatair^militva* ekam^eva 
asthi gananiyam I ye * tu prthag-angani ^^pathanti tesarix nasa- 
gandakuta-lalatanam trayanam trmy^va asthini iti na ^ sankhya- 
puranam II 

For the translation, see § 11. 



§ 76. The Traditional Recension of Bheda 

The traditional recension of the Medical Version of Atreya's 
system in the Compendium of Bheda (Sdrtra StMfia, VII 
adhydya) is edited from the following sources: 

1. The copy of the Tanjore Manuscript which, as stated in 
§ 12, is my possession. It is a beautifully written copy in 
Telugu characters, carefully collated with the original manu- 
script by Mr. C. Krishnayya, the Tanjore Palace Librarian. 

2. A copy, in Roman characters, of the osteological statement, 
kindly made for me by Professor Jolly, from the copy of 
the Tanjore manuscript in the possession of Dr. P. Cordier 
(marked J). 

3. An edited copy, in Roman, of the same statement, kindly 
supplied to me by Dr. P. Cordier from his copy of the Tanjore 
manuscript (marked C). 

Seeing that the Bheda manuscript is unique and very difficult 
of access, the osteological statement is first reproduced exactly as 
it stands in my excellent copy. This reproduction is followed by 
an amended copy, edited from the sources mentioned above. 
A translation of it is given in § 12. 



1 SoC 

2 SoT 

3 SoT 
' SoT 



but T reads atisuk&aih kaya-sandhana*karakaih I 
but C reads mula-sthana-lagnani i 
but C reads only parSuka-mulany \ 

but C has lalatanam-eka-mulatvad, which reading yields 
exactly the same sense. 

* T om. ye I * So C ; but T prthag-gananat I 

' So T ; but C has ekatvena tu for iti na, which yields the same 
meaning. 
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1. Reproduction, 

Tiini fa^tini^ ^ivSny'^asthSm^ tad-yaths I dvStiiihiad^damtah I 
dv&trim&td^amt-olukhalakani ^ I vim^ti pgni-pada-^ddnSny^ 
amguly-asthini vim&itih I pani-pdda-&dakS catvari I pSni-pSda- 
&lak-adhifthSnfi]ii dve^ I parsor ^^asthlni catvSrah I pfidayor^ 
galbah^ dvau mSnikau pSnike dve hastayoh catvSry^amiayor ^ 
<^asthlhi dve jamghayor^ve jSnuni • dve jSnu-kapanike ^® dvavi^ 
uru dvav^uru-naiakau ^^ dvav^asau ^ dve ansa-phalake ^^ dvav^ 
amksanau^^ ekam jatru (^)^^ dve tdlu^® dve cubuke dve ironi- 
pbalake I ekam bhag-^thi I pamcacatvllrim&kt^prftha-gat-odhrs- 
tbiti^'^ pamcadaia grIvSySm I caturda^^orasi I caturvim&kti ^^ plir* 
saka^^ I pSnSvayor '^^ySvamti c^aiva stbalakfini tftvamti c^aiva 
gthalak-ftrbudak&ni ^^ I ekam hanv-astbi dve hanu-bamdhane ^ I 
ekam nfis-fistbi tatba hanukuta-lati ^ I catvSri ilrfa-kap&Ifini M 

2. Edition. 



^ 



Tilhi fa^Ini &itSny^asthnSm I tad-yatha I [1] dvatrim^ 
dantsh, [2] dvStrimiad^ant-olukbalakgni, [3] viihiatir^nakhgb^^, 

[4] sasty^^i^afigaly-astbTni, [5] viihiSatih pSni-pada-ialdk^h, [6] 

• 

^ J.C ^t^^i. 

' So alEo J, but C ^tany. ' J.C asthnSih. 

^ So also C, but J olukbal&ni. 

• So the three preceding clauses also in J, but C edits them as 

follows: ' viihsatih p&ni-pada-Salakah I anguly-asthinil 

catv&ri p&ni-p&da-^l&k-Sdhi^hanani I ' 

• C par^nyor. ^ C gulph&h. 

• C aratnyor. • C jiinunl. ** C kap&like. 
^^ So also J, but C nalakau. 

^' J dvau nasau; but C dv&v^ihsau. 
^' J anna-phalake ; but C aihsa-phalake. 
^* J yaihk§anau ; but C aksak&v^. 

» J jatru ; C jatru. ' ^ "J tfilu. 

^^ So also J ; but C gat&ny^sthlni. ^' J.C caturviihsati. 

^* So also J ; but C p&r£vak&ni. ^ J p&r£vayo. 

*^ So also C ; but J &rbud&iii. 
** So also J ; but C hanu-mula-bandhane. 
^ J l&t ; but C lalataih. 

^ These two words are omitted in the original by a confuted 
blunder of the scribe. 
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catvSri pani-pada-iklak-adhisth&iiani, [7] dve pSrsnyor^asthinl, 
[8] catvarah padayor^gulphah, [9] dvau manikau* hastayoh, 
[10] catvary^aratnyor^afithlni, [11] dve janghayoh, [12] dve 
januni, [13] dve janu-kapalike, [14] ^ dvav^ura-nalakau, [15] 
deest, [16 a\ dvav^amsaa, [16 i] dve amsa-phalake, [17] dvSv^ 
aksakau^, [18] ekam jatru, [19] dve talanl^, [20] dve ivroni- 
phalake, [21] ekam bhag-asthi, [22] paneacatvarim&t^prstha- 
gatany^asthlni ^, [23] paneadaia grivaySm, [24] caturdai^rasi, 
[25 a\ caturvim&tih par^vaksh, [25 i] parfvayor^^yavaiiti 
c^^aiva sthalakani, [25 c\ tSvanti c^aiva sth&lak-arbudani, [26 j 
ekam hanv-asthi, [27] dve hanu-mula-bandhane, [28 a] ekam 
nas-asthi, [28 l'\ tatha hanukuta-lalate, [29] deest, [30] catv&ii 
slrsa-kap^ani II 



^77. The Non-medical Version of Ydjnavalkya 

The traditional recension of the Non-medical Version of 
Atreya's System in the Law-book of Yajnavalkya is edited from 
the following sources : 

1. ASB^ = Asiatic Society of Bengal, No. I B 51. 

2. ASB2 = „ „ . „ No. II A 10. 
8. ASB3 = „ „ „ No. II A 11. 

4. Bd. = Bodleian MS., No. 65. 

5. Bl. = Berlin MS., No. 340 (Prof. StenzWs A, p. 182). 

6. IQi = India Office, No. 1079. 

7. 102= „ „ No. 1176. 

8. 103 = „ „ No. 1278. 

9. 10* = „ „ No. 1786. 

10. 10* = „ „ No. 2035. 

11. I0«= „ „ No. 2060. 

12. 10^= „ „ No. 2074. 
18. 108= ^^ ^^ No. 2167. 

^ Pa^ike dve and dve ctilmke, in the original, are marginal glosses 
which have got into the text. 

3 Dvav^UrU, in the original, is an obvious false duplication. 

' Amkfanau and odhr§thitt, in the original, are obvious clerical 
errors. 
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14. I0» = India Office, No. 2828. 

15. IOi« = „ „ No. 3022. 

16. 10" = „ „ No. 23 (50). 

17. St. = Prof. Stenzler's edition, pp. 89, 90. 

It runs as follows : 

Sadi^a&gSni tath^Sstbnam ca saha sastyS lata-trajam II 84 II 
SthSlaih saha catahsastir^anta vai, vim^tirisnakhah I 

p&ni-pSda-&l&kai{Kia, tasam sthana-catustayam M 85 II 
Sastyi^angulinSm, dve parsnyor^^gulphesu ca catustayam I 

catySry^^aratnik-asthlni, jaj^hayos^tavad^va tu II 86 II 
Dve dve jSna-kapol-oruphalak-amsasamudbhave I 

aksa-l^lusake ironiphalake ca vinirdi^et II 87 II 
BhagSsthy^kam, tathS prfthe catvSrim^ac^K^ panca I 

gnvfi pancadai-Ssthih 8y&j<jatrv<^ekam ^ ca, taths hanuh II 88 II 
Tan-mule dve lalSt-Sksi-gande, nSsa ghan-asthikft^ I 

pSr^vakah sthalakaih sardham^rbadai^^a dvisaptatih II 89 II 
Dvau i^ailkhakaa, kapftlani catv&ri iSirasas^tathS I 

arah saptadaiS-asth^Iti porusasy^Ssthi-samgrahah II 90 II 

For the translation, see § 16. 



§ 78. Gangddhar's Recension of the Non-medical 

Version 

Gang^har's recension of the Non-medical Version, reprinted 
from his fierhampore edition, pp. 187-8, rnns as follows, his 
emendations being shown in italics. (Translation in § 18.) : 

Sthfilaih saha catuhsastir^dai$an&, vimiatir^nakhSh I 
pSni-pSda-&i1SkS£^ca, tSsSm sthana-catustayam II 85 or 28 II 

Sasty^^aj^gullnSm, dve parsnyoh, kurc-ddho mani-gulphayoh I 
catvary^aratnyoiS^^&sthlni^ jafighfiySm tad-vad^va ca II 86 
or 29 II 

1 So Bd., BL, I0"«'' ••" " ; but ASB«, 10", Si jatrv^kaikaih ; I0» 
originally had jatrv^kaikaxh, but corrected by the same hand to 
jatrv^kaih ca; ASB' jatruny^kaih ; ASB^ jatr&y^kaih; 10* 
jalikaih ca; 10' om. 

* ASB^ n&niihghriniathik&. 

% 
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Dve dve janu-^fi72>ar-oraphalak-fimsasamudbhave I 

ak&a-talusake ironiphalake c^aivam^adiiSet II 87 or 30 II 
BhagSsthy^^kam, trike^pdyau, prsfAe trimtac^ca panca ca I 

griva pancacUuS-Ssthim sya.]^atrv^iaiiam^ tathS hanoh II 88 or 
Sill 
Tan-mule dve, lalat-aksi-gande, nSsa ghan-asthika I 

par^vaka-sthalikaih sardham^arbudani dvisaptatih II 89 or 32 11 
Dvau ^ankhakau, kap&lSni calvary i^eva iirasy^atha I 

urah pancadai-asthi sySt, purufasy^asthi-samgrahah II 90 or 
83 II 
Ity^etad^eva Agneya-purane Yajnavalkya-Samhitayam ca 
smrtav^^uktam II 

This recension is not quite easy to construe so as to work 
out the required total of 360. The main difficulty lies in the 
second verse. There may be an error in the text ; but taking 
it as it stands, it would seem that the numeral which is meant 
to be construed with mani-gnlphayoh is the subsequent catvdri^ 
four, which likewise governs aratni and jangka. That is to say, 
* of wrist-bones and ankle-bones there are four, also in the fore- 
arms, and likewise in the legs/ It would also seem that the 
dual jpdrsnyoh is meant to indicate, not the two heels of the 
feet, but the heels (supposed to be) in the hands as well as 
in the feet (see §§ 32, 50). The meaning of dve pdrsnyoh^ 
therefore, is * there are two bones in either of the two sets of 
heels', that is, there are two heels in the hands and two in the 
feet, or altogether four heels. This, no doubt, gives the impres- 
sion of a rather forced interpretation : the more obvious meaning 
would seem to be, ' there are two bones in the heels (of the 
feet), and two in the wrists as well as in the ankles ' ; that is to 
say, there are only two heels, two wrist-bones, and two ankle- 
bones. But with this, apparently more natural, interpretation, 
it is impossible to work out satisfactorily the total of Gang^- 
dhar's recension. That (as shown in § 19) is only possible with 
the alternative interpretation. And there is this to be said for 
the latter interpretation, that, as shown by his reconstruction of 
Charaka's Medical Version (§§ 8, 23), Gangadhar certainly held 
the existence of four wrist-bones, as well as four ankle-bones. 
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As to his doctrine of four heels, he was, no doubt, guided by the 
Traditional Recension of Su^ta's system (§ 27), and by the 
system of Vfigbhata I (§ 37). 



§ 79. The Commentary of Apardrka 

The commentary of Apararka on the Non-medical Version^ 
edited from the India OflSce MS., No. 8022, runs as follows : 

[Verse 84.] Sad^ai^gani ity-adinS manusya-iSarlram^eva 

nirupayati I I iirah p9nT pSdau madhya-kSya iti sadi^ 

a&gani I asthlni ca 8asty-adhika-&kta-traya-saihkhyakfini manu- 
8ya-&iilram dhfirayantill 

[Verse 85.] ukt&m^^asthi-samkhyam^upapfidayitum^aha I dantft 
dvatriih^at I dvfitrimiad^va tefSih sthsla-samkhyakany^ftyatan- 
asthlni I evam sa-sthSla ^ dantsi^catuhsastir^bhavanti I .... I 

• • • • 

nakha^^K^a vimiatih I pSnyo^ padayo^^c^ai^guli-mulSni i$al&ksh 
taiS^ca vim&iti^ I tSsSih ca ialSkSnam sth&nam^^asthi-catustayam I 
evam^ast-ottar-Ssthi-iSatam M 

[Verse 86.] ekaikasySm^afigulySm^asthi-trayam tata^^ca 
sarvasam^aiigullnfim fastir^asthlni I padayoh pai$cimau bhfigau 
parsnl, tayor^asthi-dvayam i jafigha-parsnyoh sandhi-prade^atvam 
tAd-bahir-ayasthitau ekatra pade gulphau, tatai$<Ksa padayor^ 
gulphesu catvary^asthini I aratnir^va aratnika^, yady-apy^aratni- 
^bdo bshv-agraha eva vartate tath-apy^atra asthi-catustaya- 
samkhyd-sampatty-artham prayujyamanah, samagram^va has- 
tam^^Sha, evam^^aratnik-asthlhi bhavanti I ja^gha-iabdo 'pi tath 
aiva samagra-pSda-vacano * 'tra, tatai^ca jaAghayor^^api catvary 
eva asthlni I esam catussaptatih I purvena ast-ottara-&itena saha 
dvya^itam &itam M kim ca II 

[Verse 87.] jSnunI jai^gh-oru-sandhl I kapolau gallau I uru 
sakthini, te ca phalak-akSre I ami$au b&hu-mule, tat-samudbhave I 
tatha aksa-tSlusake netra-prSnt-Ssthinl I iSroni-phalake jan- 
ghft-pfstha-madhya-de^au I praty-abhidhSnam dve dve asthini I 
evamvidhayft samkhyayS saha catumavaty-adhikaih &itam II 
kim ca li 

^ MS. sa-sth&laih. ' MS. pftde vacano. 



^ 



^ 
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[Verse 88.] bhag-asthi upasth-astby^ekam I prsthe paneacatva- 
rim&t I grlvSyam paneadaia I jatruni nro-'msayos^^sandhav^ekam I 
hanu^^ibukam, tad^^apy^^k-Sstbi I s^aisa trisastib I parvaya sam- 
khyayS saha i^ta-dyayam saptapanca^-adbikam M kim ca II 

[Verse 89.] tan-mule dve asthini I tatbS lalat-Sstby^kam I 
tath^aksayor^dve I gandayor^^dve I kapol-aksi-madbya-prade&iu 
gandaa I nasS gbana-samjnaken^asthn^apy^uktS ^ veditavya I tena 
t^d^asthy^ekam II par^uka vankrayab, tab stbalakair^arbuda- 
saibjoakaii^^ca astbibbisci^sardbam dv^saptatih I purvair^astabbis^ 
sardbam^aj^Itib I purva-samkbyayS saba sapta-trimikd-adbika- 
ijata-trayam II kim ca II 

[Verse 90.] bbru-karna-madbya-pradefeu ia&kbau I astbini 

siras-sambandblni kapSl-akarani catvari I I uro vaksas^ 

tasya saptadai^ I tatab trayovimiktib I purva-samkby-opeta sasty- 
adbikam ^ta-trayam i esa pumsasya manusya-^ailrasya astbi- 
samkbyft-samgrabah II 

Translation, 

[Verse 84.] Witb tbe words 'six parts, &e.' tbe autbor de- 
scribes tbe buman body tbe bead^ tbe two bands, tbe 

two feet, and tbe trunk : tbese are tbe six parts ; and tbe bones, 
wbicb number tbree bundred and sixty, support tbe body of 
man. 

[Verse 85.] Detailing tbe said number of bones tbe autbor 
says : tbe teetb (danta) are tbirty-two ; tbirty-two are also tbeir 
socket-bones, termed stMla ; bence tbe teetb, togetber witb tbeir 

sockets, amount to sixty-four Tbe nails (naMa) number 

twenty. Tbe long bones (hldM) form tbe bases of tbe fingers 
of tbe bands and feet ; tbey also number twenty. Tbe bases 
[sthdna) of tbe long bones number four ^ Tbus we bave alto- 
getber one bundred and eigbt bones. 

[Verse 86.] In eacb digit {avguli) tbere are tbree bones ; 
bence in all tbe digits togetber tbere are sixty bones. Tbe beels 
(pdrsni) are tbe posterior parts of tbe two feet. Tbey contain 
two bones. At tbe place wbere tbe leg and beel join tbere are, 
externally, in eacb foot, two ankle-bones {gulpha) ; and bence tbe 

^ MS. saihjnakenastbapukra. 

' See tbe Ezegetical Note Id § 83. 
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ankle-bones of the two feet number four. Aratnikd is a synonym 
of arainiy forearm : though the word * forearm ' (aratni) does not 
really include the arm {bdhu), yet here, for the sake of obtaining 
the number four of the bones, it is employed in that sense [i.e. 
as including the arms]. The author is speaking really of the 
whole upper limb ; hence the bones of the * forearms ' {aratni) 
number four. Similarly the word *leg* {jangha) here signifies 
the whole lower limb ; and hence the bones of the two legs also 
number four. These items together number seventy ; and these, 
together with the aforementioned one hundred and eight, 
amount to one hundred and eighty-two bones. Further : 

[Verse 87.] The two knees (jdnu) are the two joints between 
the leg and the thigh. By the two kapola the two cheeks are 
meant ; and by the two uru the two thighs, which are shaped 
like boards. The two shoulders (or shoulder-summits, amsa) are 
the bases from which the arms spring. Next, by the two aha- 
fdlusaia, the two bones are meant which lie on the edge of the 
eye. The two hip-blades (sronirpAalaka) are the two places 
between the two lower limbs and the back. Each item consists 
of two bones. Together with the number (twelve) thus obtained, 
the total of the bones amounts to one hundred and ninety-four. 
Further : 

[Verse 88.] The pubic (phagasthi) or private bone is one. 
In the back {j^p^tha) there are forty-five bones; in the neck 
{grivd) fifteen ; in the windpipe (jatru)^ at the joint of the breast 
and shoulder, one. Hanu signiBes the chin ; that also consists of 
one bone. This makes sixty-three bones ; and with the aforesaid 
number (194) the total amounts to two hundred and fifty-seven. 
Further : 

[Verse 89.] At the back of that bone [i.e. of the chin] there 
are two bones. Next, the brow contains one bone. Next, in 
the two eyes, there are two bones ; so also there are two in the 
two ganda, by which term the two places intermediate between 
the cheeks and the eyes are meant. The nose must be under- 
stood to be expressed also by the term gAana-hone. Parhia 
denotes the ribs ; these, together with their sockets {sthdlaka) 
and the so-called tubercles (arbuda), number seventy-two. With 
the previous eight bones they amount to eighty; and these, 
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together with the previously stated number (257), amount to 
three hundred and thirty-seven. Further: 

[Verse 90.] The two temples {iankha) are the two places 
intermediate between the eyebrows and the ears. The pan- 
shaped bones {iapdla) which constitute the cranium number 
four .... Uras signifies the breast; it contains seventeen 
bones. Hence we have altogether twenty-three; and these, 
together with the previously numbered (337), amount to a total 
of three hundred and sixty. This makes up the aggregate 
number of bones of the human skeleton. 



§ 80. The Commentary of VijndneSvara 

In the Mit&kshara commentary of Vijnane^vara, the passages 
on the Non-medical Version, edited from the India OflSce MSS., 
No3. 1079, 2035, 2060, run as follows : 

[Verse 84.] Tath^ai^gani sad^^eva kara-yugmam carana-yuga- 
lam^^uttamangam gdtram^iti I asthnam tu sasti-sahitam ^ta- 
trayam^uparitana-^t-iloka-vaksyamanam^avagantavyam II kim 
ca II 

[Verse 85.] sthSlSni danta-mula-prade^a-sthSny^asthlni dvsl- 
trim^at I tais^saha dvStrim^ad^dantSi^catuhsastir^bhavanti I na- 
khah kara-ruh& vim^tih I hasta-pada-sthitSni sal§k-SkarSny^asthl- 
ni manibandhasy^pari-vartlny^anguli-mula-sthSni vimiatir^eva I 
tesam nakhanSm ^ak-SsthnSm ca stbana-catustayam dvau ca- 
ranau karau ca I ity^^vam^asthn&m catur-uttara-^tam II kim 
ca II 

[Verse 86.] vim^tir^aAgulayas^tSsSm^ekaikasya trini tiini, 
ity^evami^a^guli-sambaddhSnyi^asthini sastir^bhavanti I padayoh 
pai^cimau bhagau parsnl, tayor^asthinl dve I ekaikasmin pade 
gulphau dvav^jity^evam catursu gulphesucatvary^fasthlni I bahvor^ 
aratni-pramSnani catvary^^asthinil janghayoi^^K^a tavad^eva catvari I 
ity^evam catuhsaptatih II kim ca II 

[Verse 87.] jangh-oru-sandhir^^januh I kapolo gallah I uruh 
sakthi, tat phalakam I amso bhuja-^irah I aksah kama-netravor^ 
madhye iSa^had^adhobhaga^ I t&lusakam kakudam I Ironih ka- 
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kudmini, tat phalakam I tesSm^ekaikaio 'sthini dve dve vinir- 
diiet I ity^evam caturdaiSi^^thlni bhayanti 11 kim ca II 

[Verse 88.] guhy-Ssthy^ekam I prsthe paiicima-bhage panea- 
catvarimiad^asthlni bhavanti I griva kandhara^ sa pancada^- 
asthih S3'at I vakso-'msayoli sandbir^jatru, prati-jatrv^ekaikam I 
banui^^ibukam^ tatrt:?fipy^ekam^asthi I ity^vam eatuhsastih II 
kim ca II 

[Verse 89.] tasya banor^^mule 'stbini dve I lalstam bh&Iam I 
aksi caksuh I gandah kapol-fiksayor^madhya-prade^ah I tefam 
sam&baro lalSt-fiksi-gandam^ tatra pratyekam^^astbi-yugalam I 
nSsa ghana-samjnak-asthimati I par^vakab kaks-Sdbahpradesa- 
sambaddhSny^asthini, tad-Sdhara-bhutSni sthslakani, taib sthsla- 
kaib arbudai^^asthi-viiesaih saha paiiSvakS dvisaptatib I purv- 
oktai^^ca navabhih 8firdham<^kaiitir^bhavanti II kim ca II 

[Verse 90.] bhru-karnayor<?madhya-pradefev<^asthi-vi^esau 

sankhakau I iSirasah sambandhTni catvSri kapSlani I uro yak sab, 

tat^saptadal-Sstbikam I ity^eyam trayovimi^tih I pury-oktaii^^ca 

saba sasty-adbikam &kta-tiayami^ity^eyam pnrusasy^Sstbi-sam- 

grahab katbitah II 

Translation. 

[Verse 84.] Tbe six parts of tbe body are tbe following : tbe 
pair of bands, tbe pair of feet^ the bead, and tbe trunk. As to 
tbe tbree bnndred and sixty bones, tbey must be understood to 
be detailed in tbe ensuing six yerses ; as tbus : 

[Verse 85.] Tbe sockets (stidla), i. e. tbe bones wbicb bold tbe 
roots of tbe teetb, number tbirty-two. Together witb tbem tbe 
tbirty-two teetb (danta) amount to sixty-four. Tbe nails (naiia) 
wbicb grow on tbe bands [and feet] number twenty. Tbe 
pencil-like {ialdkd) bones, occurring in tbe bands and feet, 
situated aboye tbe wrist-bones [and ankle-bones] and at tbe 
roots of tbe digits, number also twenty. Tbese nails and long 
bones baye four places (stidna), namely, tbe two feet and tbe 
two bands.^ So far, tbe bones amount to one hundred and 
four. Further, 

[Verse 86.] The digits {anguli) number twenty ; in each of 
tbem there are three bones ; tbus tbe bones wbicb make up tbe 
digits amount to sixty. Tbe heels (pdrsni) are tbe posterior parts 

^ See the Exegetioal Note in § 83. 
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of the two feet ; their bones number two. In each foot there are 
two ankle-bones {ffulpha) ; thus in the fonr ankles there are four 
bones. The bones of the two arms {bdhu)^ being implied in the 
term forearm (aratni), number four. Those of the two legs 
{jangha) likewise number four. Further, 

[Verse 87.] The knee (jdnu) is the joint of the leg and thigh. 
The term iapola signifies the cheek. The thigh {uru) is the 
broad bone {phalaka) of the lower limb. The shoulder (amsa) 
signifies the head of the arm (i e. the summit of the shoulder). 
By the term aha is meant that part which lies below the temple 
between the ear and the eye. The term tcUusaka denotes the 
hard palate. The hip {Sroni) is the broad bone (phalaka) in the 
loins. In each of these organs one should recognize two bones. 
Thus we have altogether foui*teen bones. Further, 

[Verse 88.] The private part {guhya) consists of one bone. In 
the back (prstia), or posterior part of the body, there are 
forty-five bones. The term ^rfm signifies the neck ; it consists of 
fifteen bones. The collar-bone (jatru) is the junction of breast 
and shoulder [i.e. head of the arm, or summit of the shoulder: 
see verse 87] ; either collar-bone contains one bone. The term 
ianu signifies the chin ; it also contains one bone. Thus we 
have altogether sixty-four bones. Further, 

[Verse 89.] At the back of the chin {hanu) there are two 
bones. The term laldfa signifies the brow ; aksi^ the eye; ganda^ 
the spot between the cheek and the eye. The aggregate of 
these (three organs) is indicated by the compound of the three 
terms laldfa^ aisi, ganda ; each of the three component parts 
consists of a pair of bones. The nose {ndsd) is the bone termed 
ghana. The ribs {pdrhaka) are the bones which make up the 
part of the body situated below the armpits ; the sockets 
{sthdlaka) axe their supporters ; with these supporters, and with 
the peculiar bones termed tubercles {arbiida), the ribs number 
seventy-two. Thus, together with the previously mentioned ' 
nine, we have eighty-one bones. Further, 

[Verse 90.] In the space intermediate between the eyebrow 
and the ear there are the two peculiar bones termed temples 
(hnkka). The pan-shaped bones which constitute the cranium 
(hrak'kafdla) number four. The term uras denotes the breast; 
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it contains seventeen bones. Thus we have altogether twenty- 
three bones; and these, together with all the afore-mentioned, 
make up the total of three hundred and sixty bones which 
constitute the skeleton of man. 



$ 81. The Gomrmnta/ry of Sulapdni 

The commentary of oulapSni, called DlpakalikS, on the Non- 
medical Version, edited from the India Office MS., No. 1278, 
runs as follows : 

[Verse 84.] Asthnam^api safity-adhikam &ta-trayam I tad- 
vibhSgam^aha. 

[Verse 85.] sthglair<^ity-Sdi I sthalani danta-bandha ^-sthSnani, 
taih saha dantaiS^atuhsasti^ I nakhSi^^a vim^atih I pSni-pSda- 
&laks£i?ca vim&tih I tesSm hasta-dvayena p&da-dvayena ca 
sthSna-catustayam I evam ca catur-uttara-&itam^asthini M 

[Verse 86.] sasty^ity-adi I aiigulinam pratyekam trini trini 
ity^^vaih sastir^^asthlni I aratnik-asthini bdhvoh I evam ca 
catuhsaptatir^asthlni M 

[Verse 87.] dve dve ity-Sdi I aksa-samj&e dve I j5nu-samjne 
dve I evam ca caturdaiS^asthlni M 

[Verse 88.] bhag-asthi ity-adi I hanuiS ^^ibukam I evSm 

catuhsastir^asthlni M 

• • • • 

[Verse 89.] tan-miila ity-fidi I tan-mule hanu-mule, dve la- 
Iste I aksi-gande dve I nSsSydm ca ghan-SsthikSySm^^ekam I 
pSr^vakah panjar-Ssthlni^ tad-adhSraih sthSlair^arbudai^^a saha 
dvisaptatir^bhavati I evam^ks£ltir<^asthlni M 

[Verse 90.] dvfiv^ity-adi I karna-bhruvor^madhye dvau ^kha- 
kau I iirasah kapSldni catvSri I urah saptada^a I evam trayovim- 
satih I evam purusasya asthi-samgrahah kathitah M 

Translation. 

[Verse 84.] The number of bones is three hundred and sixty. 
The author states their details. 

[Verse 85.] * With the sockets,* &c. The sockets {sthdla) 
are the fixing places of the teeth. Together with these, the 
teeth number sixty-four. The nails {nakha) number twenty. 

^ MS. baddha. ' MS. hanu. 
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The long bones {iaJdkd) of the hands and feet also number twenty. 
The bases (sthdna) of them [i.e. of the nails], by reason of there 
being a pair of hands and a pair of feet, are four.^ Thus (in 
this verse) the bones amount to one hundred and four. 

[Verse 86.] * Sixty,' &c. Each digit {anguli) has three bones ; 
thus there are altogether sixty bones. The bones of the fore- 
arms {aratnikd) signify those of the two arms {bdhu). Thus (in 
this verse) there are altogether sixty-four bones. 

[Verse 87.] * Two each,* &c. The so-called collar-bones {aha) 
number two. The so-called knees (Jdnu) number two. Thus 
(in this verse) there are altogether fourteen bones. 

[Verse 88.] * The pubic bone,' &c. By Aanu is meant the 
chin. Thus (in this verse) there are altogether sixty-four 
bones. 

[Verse 89.] * At the base of it,' &c. The two bases of it 
{tan-mule) refer to the bases of the chin. There are two brows 
{lald(a) ; also two each of eyes {aifi) and cheeks {ganda). In 
the ^^i^a-bone, that is, in the nose {ndsd), there is one bone. 
The ribs {pdrhaia) are the bones of the (thoracic) cage; 
together with their sockets {sthdla) and tubercles {arbuda) they 
number seventy-two. Thus (in this verse) there are altogether 
eighty-one bones. 

[Verse 90.] * Two,' &c. Between the ears and the eyebrows 
there are the two temples {iankha). The pan-shaped bones 
{kajodla) of the cranium number four. The breast {uras) has 
seventeen bones. Thus (in this verse) the total is twenty-three. 
Herewith the bones of the skeleton of man have been explained. 



{ 82. The Commentary of Mitramisra 

The commentary of Mitmmisra on the Non-medical Version, 
edited from the India OflSce MS., No. 1176, runs as follows : 

[Verse 84.] Karadvaya-caranadvaya-^iro-gatrani sad^ngani I 
asthnam sasti-sahitam &ta-trayam sat-iloka^-vaksyamanapra- 
karena dharayanti I ... II 

^ See the Exegetical Note in § 83. ' HS. £lokya. 
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[Verse 85.] dvStrimBata gth&lair«daQta-mula-pTadesd-stbair^ 
asthibhih eahita dvatrim&idi^daiitaB^catubBastirsbhaval.i 1 pani- 
pada-nakba vim^tih I p5ni-pada-Biah ^a!akSstftad-5kai'aay«aathini 
ca vim^tir^maiiibandhasya giilpbasya ca puro-vartiDi I tesaih 
cakhaDam salSkanSih ca mula-pradesa-riipam ethaaa-catufitayaiit 
kara-dvayam carana-dvayaih ' ca i ity^evam^^atm cahir-adbikam 
fatamtaBthnSm II uktam sthana-catuBtayaih sv-Hsthi-bhinnasya 
prasangato 'bhidhgDat ; yad#va nakhanam ethanam ^l5ka ity* 
abhed-Snvayah, catuBtayatvam^ c^aikaika-bast-adi-aalakanam 
Bttmudayam«abhipretya uktam «ity^avirod hah li 

[Verse 86.] aAguliDilm saEtir^aathlai, ekaikasya atiguler^astbi- 
traya-Bambandbat I parsnyoh pada-pascima-bbagayor^aathini 
dve I ckaikaamin pade gulphaii vilma-daksiiia-sthau dvaii dvav# 
iti catareu gulpbesu astbi-catustayam I bahavo 'ratni^pramfitiaDi 
cat vary ^astblni i iti catuhsaptatih u 

[Verse 87.] janunl jaftgh-oru-sandhT ^ I kapolau gallau I iira- 
phalake sakthinl I amaaii bahu-miila etat-samudbhave I praty- 
ekam dve dve aethinl i akse karna-netr-antaralardese i talusake 
talu-mule I ^roni-phalake kati I pratyekam dve dve asthiui I iti 
caturdaS^asthini II 

[Verse 88.] bhaga-padena ^isnasya apy^apalaksaiiam, tad-asthi 
ekam I pretbe pancacatvailmsad^aEtblni 1 gi'Iva kandhara pan- 
cada^-SBthi-yukta bbavati i ekam^asthim^asritya jatru, vakso- 
'maa-Bandhi *-dvayam i haiiui*cibukani ayat I ity^evam catuh- 
^astir^asthTDi li 

[Verse 89.] taaya banorsmule dve asthini lalate aksini *, 
gande ca kapol-aksi ^-madbya-prade^e, pratyekam dve I nasi v3. 
gban-aikfistbimatl ^ I paiaukah paSjar-asthiDi, stbiilais^tad' 
adhara-bhutair^asthibbir^iarbuda-namakair^aBtbi-vi^esais^iaeaha 
dvisaptatih I ity^evam^eka^tir^iasthnaih bbavati W 

[Vei-se 90.] iankbakau bbrii-kam-antaral-asthini dvau i 
firasab kapalaoi catvari I urab prali saptadei^ asthini 1 ity^evath 
trayovimBatib 1 evam militv9 Basty-adhikam ^ta-trayauii^iti puru- 
aagya mannsaBya asthi-parimlinam II 



' MS. vara-dvayaih, o 
' MS. Eandbih. 
' MS. ak?a. 



1. carana-dvayoih. * MS. catupfaye tvnifa. 

U.S. vakso saiiidlii. ° MS. ak^ni. 

* MS. nasaTadhiiDaikastliiinaU. 
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Translation. 

[Verse 84.] The pair of hands, the pair of feet, the head, and 
the trunk — ^these are the six parts of the body. They contain 
the three hundred and sixty bones which are detailed in the 
following six verses : 

[Verse 85.] The thirty-two teeth (danta), together with their 
thirty-two sockets (stAdla), that is, with the bones which form 
the basements of the teeth, number sixty-four. The nails 
(naMa) of the hands and feet number twenty. Also the pencil- 
like long bones {ialdkd) which are in the hands and feet, and 
which are situated in front of the wrist and ankle, number 
twenty. With regard to the nails and long bones, there are 
four places (stkdna) which form their foundations, viz. the pair 
of hands and the pair of feet. Thus, here (in this verse), the 
total of the bones is one hundred and four. The * four places ' 
are named as considered apart from their component bones ; on 
the other hand, since the bases of the nails are identical with 
the long bones, the fourfoldness of the latter is also mentioned 
in order to indicate their forming sets in each hand and foot ; 
there is therefore here no incongruity.^ 

[Verse 86.] In the digits {anguli) there are sixty bones, on 
account of each digit being composed of three bones. In the 
heels (j)drsni)f that is, the posterior part of the two feet, there 
are two bones. In either foot there are two ankle-bones (ffulpia), 
two on the right and two on the left sides ; thus there are four 
bones in the four ankles. The two arms {bdku), being implied 
in the term * forearms' {aratni)^ make up fom* bones. Thus we 
have a total of seventy-four bones. 

[Verse 87.] The two knees (jdnu) are the two joints between 
the leg and the thigh. By the two kapola are meant the two 
cheeks. The two broad bones of the thigh {uru^phalaka) refer 
to the lower limbs. The two shoulders {amsa) are the two bases 
whence the arms spring. Each of these items consists of two 
bones. By the two aksa are meant the spaces intermediate be- 
tween the ear and the eye. By the two tdlusaka are meant the 

^ See the Exegetical Note in § 83. 
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two bases of the palate. The two broad bones {phalaka) of ironi 
are the two hips. Each of these items consists of two bones. 
This makes altogether fourteen bones. 

[Verse 88.] The word * vulva ' {bhaga) indicates also the penis ; 
it consists of one bone. In the back {prstha) there are forty-five 
bones ; gnvd, or the neck, is made up of fifteen bones. By jatm 
are meant the two junctions of breast and shoulder, each con- 
sisting of one bone. Hanu signifies the chin. This makes 
a total of sixty-four bones. 

[Verse 89.] At the back of that chin there are two bones. 
As to the forehead, eye, and ganda^ that is, the space inter- 
mediate between the cheek and the eye, there are two bones in 
each. The nose {ndsd) consists of one bone, called also gkana. 
The ribs {pariuka) are |;he bones of the (thoracic) cage ; together 
with their sockets {sthdlaka) or supporting bones, and with the 
peculiar bones called tubercles (arbuda)^ they number seventy- 
two. This makes a total of eighty-one bones. 

[Verse 90.] The temples (hnkka), that is, the bones lying 
between the eyebrow and the ear, number two. The pan-shaped 
bones [kapdla) of the cranium number four. In the breast 
(urah) there are seventeen bones. This makes a total of twenty- 
three bones. Adding up all these we obtain three hundred and 
sixty as the grand total of the bones of the human body. 



$ 83. JExegetical Note 

Comparing the commentaries quoted in the preceding para- 
graphs 79-82, it will be seen that, in verse 85, Apararka counts 
a total of 108^ while Vijnane^vara, who is followed by iSulapani 
and Mitrami^ra, counts only 104. The cause of this difference 
is that in the text of that verse Aparfirka read tdsdniy of them 
(feminine), while VijnfineiSvara read tesdm^ of them (masculine). 
The former form, being the feminine genitive plural, can refer 
only to the preceding feminine noun itUdkd^ long bone, while 
the latter form, being the masculine genitive plural, must refer 
to the preceding masculine noun nakha^ nail. Accordingly, 
Apararka understands the text to mean: 'The nails number 
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twenty; so also the long bones of the hands and feejb (scl, 
number twenty) ; the bases of them (i.e. of the long bones) are 
four.' This interpretation enumerates three different items: 
(1) nails, (2) long bones, (3) bases of long bones. On the other 
hand, Vijnanesyara understands the text to mean : ' The nails 
number twenty ; so also the long bones of the hands and 
feet {scl. number twenty) ; the bases of them (i.e. of the nails) 
are four/ Seeing that the nails are fixed in the digits, and that 
the bases of the digits are the long bones of the hands and feet, 
it follows that the bases of the nails are identical with the long 
bones of the hands and feet. Hence Vijn&nesvara's interpreta- 
tion admits only two items, namely : (1) nails, (2) long bones or 
bases of nails. The second item, as Mitrami^ra explains, may be 
considered in two ways— either distributively, or in the aggre- 
gate. Considered distributively, the long bones number twenty ; 
but considered as aggregates (samuddya), they number only four, 
that is, two hands and two feet. On the other hand, if, with 
Apar&rka, we translate * bases of the long bones ', we obtain, of 
course, a third item, namely, the carpus and tarsus. The question 
arises : Which is the correct reading of the text ; is it tdsdm or 
tesdm ; feminine or masculine ? The answer cannot be doubtful : 
obviously the correct reading is the feminine tdsdm, referring to 
icUdkdy or the long bones. It is correct for two quite sufficient 
reasons : (1) with the reading tesdm, the bones of the carpus and 
tarsus drop out altogether ; (2) with the same reading, the four 
aggregates of the long bones, that is, really the long bones 
themselves, are declared to be the bases of the nails; but 
obviously that is an incongruous view: the nails are fixed on 
the digits, and the digits are fixed on the long bones. As 
Apararka rightly says, * The long bones are the bases of the 
digits ; and the bases of the long bones are four,' namely, 
the two carpi of the hands and the two tarsi of the feet. 
Hence the total of the bones, enumerated in verse 85^ is 108, 
but not 104. 
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f 84. The Non-medical Version in the Institutes 

of Vishnu 

The recension of the Non-medical Version in the Institutes of 
Vishnu is edited from the following sources : 

1. ASB^ = Asiatic Society of Bengal, MS. No. II A 10. 

2. ASB2 = „ „ „ MS. No. II A 11. 

3. ASB3 ^ ^^ ^^ ^^ MS. No. I B 25. 

4. C^ = Calcutta, Sanskrit College, MS. No. 5. 

5. C2= „ „ „ MS. No, 62. 

6. D^ = Deccan College, MS. No. 19. 

7. D2 = „ „ MS. No. 20. 

8. D« = „ „ MS. No. 155. 

9. E^ = Elphinstone College, Bombay, MS. No. 162. 

10. W = „ „ „ MS. No. 174. 

11. 10^ = India Office, MS. No. 200. 

12. 10^= „ „ MS. No. 540. 
18. 103= „ „ MS. No. 918. 

14. 10* = „ „ MS. No. 915. 

15. I0«= „ „ MS. No. 1545. 

16. I0« = „ „ MS. No. 1247. 

17. M = Madras, Oriental Library, MS. No. 87, 

18. Y = Professor Jolly's Edition, pp. 196, 197. 
It runs as follows : 

II 55 I AsthnSlm tribhih &taih sasty-adhikair^dharyamanam i 
56 1 tesam yibhagah I 57 suksmaih saha catuhsastir^da&nah 1 58 1 
yimsatir^nakhah 1 59 1 ^ pani-pada-&tlaka^ca 1 60 1 sastir^a^gullnam 
parvani I 61 1 dve parsnyoh I 62 I catustayam gulphef u 1 63 I cat^ 
vary^aratnyoh I 64 1 catvary^janghayoh I 65 I dve dve janu-kapo- 
layoh ^ I 66 ^ I urv-amsayoh I 67 I aksa-talusaka-i^roniphalakesu I 
68^ I bhag-asthy^ekaml69 Iprsth-asthi pa&cacatvarim&id-bhagam 

^ C^ 10' read No. 69, dvau b&hudaka (or taka) -dvayam ; 10* M, 
dve bahQ dve prabahu ura-dvayam. Also all four omit No. 66. 
ASB^ also omits No. 66, though it has No. 59. 

• I0» kapftlayoh. 

8 Qi xo^-s read No. 68 evaih adhah ; E^ reads bhag&khekaih prfthft- 
khekam. 

manaoM P 
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1 70 1 pancadai^i^&sthlni grlva I 71 ^ I jatrv^kam I 72 I tatba hanah I 
73 1 tan-mule ca dve 1 74 ^ I dve lalat-aksi-gande 1 75 ^ I nasa ghan- 
asthika i 76 i arbudaih sthalakaiiSi^ca sardham dvasaptatih par4- 
vakah 1 77 ^ i urah saptadai^ I 78 I dvau sankhakau I 79 I catvari 
kapalani liirasaiS^c^eti II 

Translation. 

I 55 I The body is sustained by three hundred and sixty bones. 
I 56 I Their detail is as follows. I 57 I Together with the 
minute (sockets) there are sixty- four teeth (da^ana). I 58 1 The 
nails number twenty. I 59 I So also the long bones of the hands 
and feet (number twenty). I 60 I In the digits ther^ are sixty 
joints. I 61 I There are two bones in the two heels ; 62 I 
Four, in the ankles ; I 63 I Four, in the two forearms ; I 64 I 
Four, in the two legs ; I 65 I Two each, in the knees and 
elbows ; I 66 I And in the thighs and shouldei*s ; 1 67 1 And in 
the collar-bones, palate, and hip-blades. I 68 1 There is one 
pubic bone. I 69 I The backbone consists of forty-five parts. 
I 70 I The neck has fifteen bones. I 71 I The windpipe luui 
one bone ; i 72 I So also the chin. I 73 I Its bases number 
two. I 74 I So do the brows, eyes, and cheeks. I 75 I The 
nose consists of the ffAana-hone. I 76 I Together with the tu- 
bercles and sockets the ribs number seventy-two. I 77 I The 
breast has seventeen bones. I 78 I There are two temples. 
1 79 1 And there are four pan-shaped bones in the cranium. 



J 85. The Commentary of Nanda Pandita 

The commentary of Nanda Pandita^ called Fai/ayanH, is 
edited from the following manuscripts : 

1. ASB3 = Asiatic Society of Ben^, No. I B 25. 

2. C^ = Calcutta Sanskrit College, No. 62. 

3. E^ = Elphinstone College, Bombay, No. 174. 

^ ASB^-* janv^kam ; C^janukam; lO'jatrukam. 

« C^ lalatftksini mate ; 10"^ lalaksitanigate ; I0» lalataksinigate ; M 
lalaksiyanigate. 

^ ASB' nasa sthanasthika ; C^ nasayam^sthikfi ; 10' nasa gramas- 
thika ; 10^ nasa va,ma8thika ; M U93a gnamasthika. 
* * C etakadakyah ; I0« M ka urah ; 10' edakadakyah. 
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4. 10^ = India Office, No. 200. 

5. lO* = „ „ No. 915. 

6. IO«= „ „ No. 1545. 
It rons as follows : 

[55] Aj^ga-pratyaAga-samsthitSnam sthula-suk^mdnSm^asth- 
nam trini &tani sasti^^ca samkhja I taih &uiram dharyate I 
nanv^anyany^apy^agre gananlyani, tat^katham^iyam samkhyft, 
ity^atra aha II 

[56] vaksyamano vibhSgasf^tesam^va avadheyo n^Stirikta- 
nam II 

[57] Suksmani danta-mula-bhutany^asthlni sth^l-fikhyini 
dvatrimi^at I tavanta eva tad-ntpanna dantas^taih saha catuhsas- 
tir^bhayanti I sthslaih saha catuhsaftir^danta iti Yogi-smara- 
nat II 

[58] hasta-pada-stha nakha vim&tih II 

[59] kara-pSdayoh pffthe &lak>akarany^afiiguli-mula-bhatSni 
viih&tir^va asthini II 

[60] pratyekam vimiSaty^afigallnam tiini trini parvSni I ity^ 
evam sastih parv-Ssthlni II 

61] parsnih pani-pSda-pa^cSdbhagas^tayor^asthinl dve II 

62] gnlphan ghutike, jangha-pada-granthitau ca I pratyekam 
padayor^dvan dv&v^ity^yam catvaro gulphas^tesu catvSry 
asthini II 

[63] aiatnirf^aratnimSn bdhus^tatra pratyekam dve dve ity 
evam catvSri II 

[64] ja^ghg jafighSvan j^dah I tayoh pratyekam dve dve ity 
evam catvari II 

[65] jangh-ora-sandhir^januh I kapolo gandas^tayoh pratyekam 
dve dve ity^vam catvSri II 

[66] urd sakthini I amsau bhnja-^irasi I tayoh pratyekam dve 
dve ity^vam catvari II 

[67] aksah karna-netrayor^madhya-bhavah ^ufikh-pgdhobhS- 
gah I talQsakam kakudam I iSroniphalakam katih I ete$a trifiv^api 
pratyekaih dve dve ity^vam fat II 

[68] bhaga upasthas^tatr^aikam^asthi II 

[69] prstha-Sithi pfftha-vami^ 'pi pa&cacatvfirim&id-asthi- 
kah II 

[70] grivS iSiro-dhai^ I tasy&m paficadai^jSLsthlni II 
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<> 



^ 



^ 



212 APPARATUS CRITICUS [§85 

[71] vakso-'msayoh sandhir^'atra I tayoh pratyekam^kaikam^ 
evam dve jatnml M 

[72] hanni^ibakam I tatr^aikam^asthi II 

[78] tasya hanor^mula-bhnte dve asthini M 

[74] lalatam bhalam I aksi caksuh I gandah kapol-aksayor^ 
madhyarbhagas^tesam samaharo lalat-akdi-gandam i tatra pratye- 
kam dve dve asthini ity^vam sat II 

[75] nasa nasika I sa ca ghana-samjn^aik-Ssthimatl II 

[76] pSr^vakah vankrayah I pratyekam parsvayos^trayoda^ 
trayodasa iti sadvimsatih I tSsam vaksasi sandhy-asthlny^arbu- 
dany^ubhayato dasa dasa iti vimi^tih I sann^m panSvakanam 
paraspar-adharataya ev^Svasthanen^arbud-anapeksatvat I tasam^ 
eva prsthatah sandhy-asthlni sth^laka ubhayatas^trayodaia 
iti sadvim&tir^ity^vam sthalak-arbuda-samhitah pan^vaka dvi- 
saptatih li 

77^ nro vaksas^tat^saptadai^-gsthikam II 

78] bhrd-karnayor^antarvartini asthini ^afikhakan dvau M 

[79] i^irasai^^catvdri kapalani I ca-karah samuccitanam^ukta* 
samkhya-purakatva-dyotan-arthah I iti vibhSga-samasau II 

Translation^ 

[55] The number of the bones, large and minute, which con- 
stitute the major and minor limbs, is three hundred and sixty. 
They uphold the body. In the following clauses the author 
shows how they are to be counted. 

[56] The details given below refer to them only, and not to 
any others. 

[57] The minute bones (mima) which form the bases of the 
teeth, and which are called sockets (stMla), number thirty-two. 
The teeth (danta), set in them, number as many. Both together 
number sixty-four. * Together with the sockets the teeth number 
sixty-four * — such is the traditional teaching of the Yogin ^ (see 
§ 77). 

[58] The nails (naiia), set in the hands and feet, number 
twenty. 

[59] The pencil-like {Saldkd) bones in the back of the hands 
and feet, which form the bases of the digits, number twenty, 

^ Yogin is one of the names of Yajoavalkya, 
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[60] In each of the twenty digits {ahgvli) there are three 
joints ; thus we have sixty joint-bones. 

[61] The heel (pdrsni) is the posterior portion of the hands 
and feet. Their bones number two. 

[62] Gidpha signifies the two ankles which knit together the 
leg and the foot. In each foot there are two of these. Thus 
there are four ankles, and in them there are four bones. 

[63] Aratni signifies the whole arm (bdiu) or upper limb, in- 
clusive of the forearm. In each of these there are two bones ; 
hence there are altogether four bones. 

[64] JanffAd signifies the whole foot (jpdda), or lower limb. In 
each of these there are two bones ; hence there are altogether 
four bones. 

[65] The knee (jdnu) is the joint of the leg and thigh. Ka- 
pola signifies the cheek. In each there are two bones. Hence 
there are altogether four bones. 

[66] Uru signifies the thigh ; the shoulder (amsa) is the head 
of the arm. In each of these there are two bones. Hence there 
are altogether four bones. 

[67] Aisa signifies the lower portion of the temples, situated 
between the ear and the eye. Tdlusaka signifies the hard palate, 
and ironiphaiakay the hip. In each of these three there are two 
bones. Hence there are altogether six bones. 

[68] Bhaga signifies the generative organ. In this there is 
one bone. 

[69] The back (pra^ha) or vertebral column is composed of 
forty-five bones. 

[70] The neck (grivd) is the organ which supports the head. 
In it there are fifteen bones. 

[71] Jatru signifies the junction of the breast and the shoulder. 
In either of the two (junctions) there is one bone. Hence there 
are two Jatru, or collar-bones. 

'72] Hattu signifies the chin. In it there is one bone. 
73] At the base of the chin {iani^mula) there are two 
bones. 

[74] Zaldfa signifies the forehead or brow ; aisi, the eye ; 
and ganda^ the part intermediate between the cheek and the eye. 
Their combination is expressed by the compound term laldt- 
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dhi'-gmda. In each of them there are two bones. Hence 
there are altogether six bones. 

[75] Ifdsd signifies the nose. It is also termed the ghana- 
bone, and it contains one bone. 

[76] Pdrh'aka signifies the ribs. On either of the two 
sides of the body there are thirteen ribs, that is, alt^ogether 
twenty-six. On either side are ten arhuda^ or bones which join 
them to the breast-bone, that is, altogether twenty. As to six 
ribs, they mutually support one another without any reference 
to any arhvda. On either side, abo, there are thirteen Mdlaka^ 
or bones which connect the ribs with the back-bone, that is, 
altogether twentjr-six. In this way, the ribs, together with the 
Hhdlaka and arhuda^ number seventy-two. 

\]n^ Uras signifies the breast ; that conslists of seventeen 
bones. 

[78] The temples {mriikaia), or the bones which are situated 
between the eyebrows and the ears, number two. 

[79] In the cranium there are four pan-shaped [kapdla) bones. 
The object of the word * and ' is to make clear that the bones, 
when added together, make up the total number (360) pre- 
viously stated. Thus the bones have now been stated both in 
detail and in the aggr^^te. 



J 86. The Non-medical Version in the Purdnas 

The recensions of the Non-medical Version in the Agni 
Purana, and in the Vishnu Dharmottara Purana are identical. 
The former is edited from (1) lO = India Office MS., No. 5 (7) 
of the Surindra Mohun Collection ; (2) RM = Rajendra Mitra's 
edition, vol. Ill, pp. 808-9. The latter is edited from T = Tii^ 
bingen University Library MS., M. a. I. 483. 

They run as follows : 

Asthnam^atra i^tani syus^trlni sasty-adhikani ca^ II 27 II 
Suksmaih saha catuhsastir^ai^na vimi^atir^nakbah I 

• • • • • • 

pani-pada-i^laka^ca iSsam sthana-catus^yam II 28 II 
Safty^anguHnam dve parsnyor^gulphesu ca catus^ayam I 

^ 10, RM read only a half-verse i asthi-sa^i-sata'-trayani. 



§ 86] NON-MEDICAL VERSION IN l^URlNAS 215 

catvary^aratDjor^adthini jai&ghayos^tavad^ya tn II 29 11 
Dve dve jana-kapol-oruphalak-amsasamndbhave I 

aksa-talusake ^ iSroniphalake c^aivam^adiiiet II 80 II 
Bhag-asthy^ekam ^ taths prsthe catvarim^ac^a pancakam I 

gma paScadai^asthlni ^ jatrv^kam ca ^ tatha hanuh ^ II 31 II 
Tan-miile dve lalat-aksi-gande nasa ghan-asthika * I 

panSnkah sthalakaih sardham^^arbudai^^ca dvisaptatih II 32 II 
Dve iki&khake ^ kapalani catvary^eva ^iras^tatha I 

arah saptada^^asthlni pnrriiiasy^asthi-samgrahah ^ II 33 II 

Translation, 

[Verse 27.] There are three hundred and sixty bones. 

[Verse 28.] Together with the minute bones {suima), the teeth 
(daiana) number sixty-four ; the nails [ndkha) twenty ; so also 
the long bones (Jaldkd) of the hands and feet; their bases 
(sikdna) are four. 

[Verse 29.] In the digits {anguli) there are sixty boned ; in 
the two heels (pdrsni) two ; in the ankles {gnlpha) four ; in the 
two forearms [ataini) four; also as many in the two legs 
{jangha). 

[Verse 30.] There are two bones each in the knees (jdnu), 
cheeks [kapola)^ thighs {iirupialaia)^ and shoulder-blades {afhsa* 
samudbAava). Also as many are indicated in the collar-bones 
(aisa), palatal cavities (fdlusaia), and hips (Jroni-phalaka). 

[Verse 31.] There is one pubic bone {hhagdsthi)^ and there are 
forty-five bones in the back (prsfid). The neck (grlvd) contains 
fifteen bones, the windpipe (j'atru) one ; so also the chin (Aann). 

[Verse 32.] At the base of the chin {hanu^miila) there are 
two bones ; so also in the brows (laldfa)^ eyes (aksi) and cheeks 
{ganda). The nose {ndm) consists of the ghana-honQ. The ribs, 

^ 10 Bth&nopaka, RM sthftnaihBake ; T ak^i-sth&ne kati yoni- 
phalake. 

' T bhage tv^kam. 

' 10 griva pafica tath^asthlni ; RM giivayaih ca tath^asthini ; 
T grivay&ih ca das-ilsthlni. 

* 10, RM jatrukaih ca ; T jatrv^Bthy^kam. 

* T hanoh. 

' 10, RM n&s^&nghry-aTaEthitft]^ ; T ntoft-samasthitft. 

^ T dvau sankhakau. 

^ 10, RM om. purafasy^&sthi-saihgraha^. 
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together with their sockets (stidlaia) and tubercles {arlmda)y 
nninber seventy-two. 

[Verse 33.] There are two temples {iankhaka) ; there are also 
four pan-shaped bones (kapdla) in the cranium. The breast 
{uras) contains seventeen bones. These are the bones of the 
human skeleton. 



J 87, The Non-medical Version in the 'Anatomy ' 

The recension of the Non-medical Version in the anonymous 
'Anatomy' (§ 23), edited from the Tubingen (T) University 
Library MS., M. a. I. 483 (Catalogue No. 167), fol. 5 J, runs as 
follows : — 
Sad^aiififani ^iirSni I I 

sastih ^ta-trayam c^asthnam I ^11 127 II 

Tad-yatha 1 dvau bahu dve sakthini, iiro madhyam^iti sad- 

angam H sastih &ta-trayam c^asthnam^iti ^ II 

Danta dvatrimsad^akhyatah s-oluka, vimiktir^^nakhah I 

pani-pada-salakas^ca, tasam sthana-catustayam II 128 II 
Sasty^angulinam, dve parsnyor^gulphesu ca catustayam I 

catvary^aratnik-asthlni, janghayas^tavad^eva tu II 129 II 
Dvav^amsSv^amsaphalake dve, hasta-manikav^ubhau I 

dvau bShu-nalakav^uru-nalakau, dve ca taluni ^ II 130 II 
Netre dve, januni dve ca, dve ca janu-kapalike I 

dve sroniphalake, dve ca hanu-mula^ya bandhane^ II 131 II 
Bhage tv^ekam, tatha prsthe catvarimikc^ca pancakam I 

gnvayam ca dai^^asthlni, jatrv^kam tu, tathil hanuh II 132 II 
Tadvan^mukhe matam nasa-gandakuta-lalatakam I 

parsvakah kaulakaih sardham arbudaii^^^ca ^ dvisaptatih II 133 II 
Dvau i^ankhakau, kapalani catvari sirasas^tatha I 

urah saptadai-asth^Iti ^ purasasy^asthi-samgrahah II 134 II 

^ Two half-verses of the text, respecting the number of skins and 
muscles, are omitted. 

' This clause is a commentary in prose on the preceding verse. 

' Verses 130 and 131 are a recast of verse 87 of the recension of 
Yajnavalkya (§ 77). 

* MS. arbudais^tu. " MS. Ssthlni 
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Tramlation. 

[Verse 127.] The bodies consist of six parts ......; the number 

of bones is three hundred and sixty 

[Commentary.] As thus : the two upper extremities, the two 
lower extremities, the head, and the trunk, — ^these are the six 
parts. The three hundred and sixty bones are as follows : 

[Verse 128.] The thirty-two teeth (dantd) are enumerated 
along with their sockets (uluia) ; the nails {nakhd) number 
twenty ; so also the long bones {ialdkd) of the hands and feet ; 
their bases {Hhdna) are four. 

[Verse 129.] There are sixty bones in the digits {amgtili) ; 
two in the heels (pdrsni), and foar in the ankles {gulpha). 
There are four bones in the forearms {aratnikd)^ and there are as 
many in the legs [jmgkd). 

[Verse 130.] There are two collar-bones {amsa)^ two shoulder- 
blades (aihsa-pkalaka), two wrist-bones {manika) in either hand, 
two hollow bones of the arm {hdhu\ two hollow bones of the 
thigh (jlru)^ and two palates [tdlu). 

[Verse 181.] There are two eyes {netra\ two knee-caps {jdnu)^ 
as well as two elbow-pans (kapdliid), two hip-blades (ironiphalaka)^ 
and two tie-bones at the base of the (lower) jaw {hanu-mUla). 

[Verse 182.] There is one bone in the pubes (fihaga) ; also 
there are forty and five bones in the back {prsfha\ as well as 
ten in the neck {gflvd). The windpipe (jatru) consists of one 
bone ; so also the (lower) jaw {hanu). 

[Verse 133.] Likewise in the face there is considered to be 
one bone consisting of the nose (ndsd\ the prominences of the 
cheeks (gandaiuta), and the brows (laldfa). The ribs (pdrhaia), 
together with their sockets {kaulaka^) and tubercles (arbuda)^ 
number seventy-two. 

[Verse 184.] There are two temples {hnMaia) ; also there 
are four pan-shaped [kapdla) bones of the cranium. The breast 
{ur<u) consists of seventeen bones. This is the aggregate of the 
bones of man. 



^ Probably false reading for kotaka, diminutive of kda, flank. 
KcHaka would mean a small flank, or side-bone, and would be a good 
term for the transverse process of a vertebra. 



218 APPARATUS CRITICUS [§88 

B. The System op Su^ruta 
§ 88. The Traditional Recension of SuSruta^s System 

The traditional recension of the System of Su6ruta is edited 
from the following materials : 

1. A = Alwar Palace Library MS., No. 1703. 

2. B = Benares Sanskrit College MS., No. 23 (old No. 64). 

3. Bd^ = Bodleian MS., No. 1092 (Hultzsch 349). 

4. Bd2 = „ MS., No. 739 (Wilson 290). 

5. D^ = Deccan CoUege MS., No. 224. 

6. D2= „ „ MS., No. 466. 

7. D3= „ „ MS., No. 948. 

8. D*= „ „ MS., No. 949. 

9. D«= „ „ MS., No. 956. 

10. 10^ = India Office MS., No. 72 b (Cat. No. 2645). 

11. 102 = „ „ MS., No. 1842 (Cat. No. 2646). 

12. EG = Edition of Madhusudan Gupta (Calcutta). 

13. EJ = „ of JlySnanda (Calcutta). 

14. EM = „ of Madras. 

15. EP = ,, of Prabhuram Jivanaram (Bombay). 

16. CD = Commentary of Dallana. 

17. CG = „ of Gayadasa. 
It runs as follows : 

Trlni sa-sastiny^^asthi-satani veda-vadino bhSsante I felya-^ 
tantre tu^ triny^va ^atani^ I tesam sa-vinnkm^^asthi-satam 
^khasulsaptadai^ottaram liatam ^roni-panSva-prsth-odar-orassa'^l 
grivam • praty-urdhvam trisastih I "^ evam^^asthnam tnni &-» 
teni puryante H * Ekaikasyam tu pad-Sfigulyam tiini tiini, tSni 
pancadasa I tala-kurca-gulpha^-sam^ritani dasa I pSrsnySm^ 

* So Bd», EJ, EM, EP ; but A, EG 8a-?astany ; B sa-^astyafty ; 
D* 10' sasty-adhikSni ; Bd^ D* 10^ only sastaJ^y ; ^^^ <^^^y Wty. 

s j)«.8.4.« ona. tu ; D« 10" tantresu. 

' B, D^ D*'* asthi-SataDi. * Bd* viihSottaram. 

^ B odarossu ; so also originally 10* ; 10' reads Sroni-pretha-p&rSv- 
oro-k^assu for ®oro-'kse§u or ^parsv-ak^orassa. 

• A grivSyaih. » B, Bd', D**, I0'« om. this clause. 
' A prefixes prthak-prthag-ganana. 

9 j)2.8.4.5^ iQi tela-gulpha-kurca • Bd* tala-tala-kurca-gulpha. 
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ekam ^ I jafighdyajSi ire ^ I jfinnny^ekam I ekam^nr&yn^iti triih&tt I 
evam ^^kasmin sakthni bhavanti I eten<^tara-sakthi ^ bahQ ca 
yySkhjStaa I 4rony9m pa&ca, tesam bhaga-guda^-nitambesu 
catvSri, trika-saih^ritam^kam I pSr^ve sattrim&tt I evam*^ 
ekasmin, dritlje 'py^eyam I pffthe trim&t I astav^nntsi I dve 
aksaka-samj&e^ I grlvayam nava^ I kanthanadydm catv&ri I 
dve hanvoh' I dant&^^ dvdtrimiSat I nasayam tiTni I ekam 
tslnni I £randa-kama-&ifLkhesy^kaikam I sat^i^irasi II 

Immediately after the aboTe-giyen Nmnber-list follows the 
Class-list as follows : 

Etany^asthlni pafica-yidhSni bhavanti I tad^yatha I kapala- 
racaka-tarnna-yalaya-nalaka-samjfiani i tesam janu-kurpara^^- 
nitamb-fimsa^ganda-tala-^fikha-yanksanamadhya^^ - ^irassn ka- 
p&lSni I dai^nas^tu rucakah I ghrana-karna-gny-fiksikoi$esn tara- 
nani I pani-pada-pan^va-prfthodiir-orassu^^ valayani I ^esani 
nalaka-samjnSni II 

For the translation, see §§ 27 and 30. 

§ 89. Restored Recension 

The original form of the osteological smnmary of Su^tA 
may be restored as follows, differences £rom the traditional re- 
cension being shown in italics : — 

Trini 8a-sa8tlny^asthi-&t9ni yedayadino bhasante I &lya- 
tantre tn trlny^ya &ttani I tesam fa^-«^^amm^asthi-i^tam &l- 
kbSsn I Of ^at?i«ii^^-attaram latam ^ni-parsya-prsth-a^TM-orassn I 
giivSm praty-urdhvam fafsoffiA \ eyam^asthnSm trini liatSni 
puryante II Ekaikasyam tu pad-ai^gnlySm trini trIni, tini pafica I 
tala-golpha-kurca-samiSritSni sapta I parfnyim^ekam I ja&ghS- 

* D* ekaikam. * D* dye dve, D^ janghayor^ye. 
' A eya. * A etara-sakthni, Bd^ etare sakthni. 

* A, EG, EJ, EP, CD, CO guda-bhaga. 

* B, D"'^ cm. evam. ^ B akffa-sai^jfie. 
' A, I0\ EG, EJ, EM, EP nayakam. 

* B hane, 10* hano. ^^ Bd^ dantante^u. 

" So B, I0» ; but Bd' « D"^* • I0^ EG, EJ, EM, EP cm. kurpara. 

" So B, D^ ; but I0*« cm. yank^ana, while A, Bd^», D« »•*'», EG, 
EJ, EM, EP om. vankfanamadhya. 

" So B, Bd}\ D», IDS' EG, E J, EM, EP ; but D'« prfth-odarahau ; 
D* 10' prf^-odaref u ; D* pr^-odarisso. 
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yam dve I janriny^kam I ekam<^urav^iti Boptavirniatih \ evam^ 
ekasmin^akthni bhavanti I eten^tara-sakthi, bahu ca vyakli* 
yatau I ^'onyam panca, tesEm bhaga-gnda-nitambesu catvari, 
trika-samsritam^ekam I pan^ve sattrimiiat I evam^^ekasmin^vi- 
tiye 'py^vam I prsthe trim^t I saptadaS^oiBei I dve aksak-dmsaje I 
grlvayam nava 1 kanthahadyam catvari I dve hanvoh I danta 
dvatrimsat I nasayam trini I dve talani I gand-aksikosa-karna- 
^nkhesv^ekaikam I sat^i^irasi II 

• • • 

Etany^asthlni panca-vidhani bhavanti I tad-yntha I kapala- 
mcaka-tanma-valaya-nalaka-samjnani I tesam janu-kurpara-ni- 
tamb-amo/o-ganda-tala-iknkha-vanksanamadhya-^irassa kapa- 
lani I dai^as^tn rucakah I ghrana-karna-grlv-aksikoiSesu taru^ 
nani I pani-pada-pariSva-prsth-odar-orassu valayani I liesSni nalaka- 
^jnani bhavanti II 

For the translation, see §§ 30 and 34. 

J 90. The Recension of Gangddhar 

Gangadhar's recension of the osteological summary of SuiSrata, 
extracted from his Berhampore edition of the Caraka SamAif^, 
p. 188, 11. 5-14, runs as follows, differences from the traditional 
recension being shown in italics : — 

Atha punah Sau^rute i^ya-tantre tu triny^va &tani I tesam^^ 
asfoltara'6B,tBm sakhasu I sadvimJat^'UttsLra.'-i&iam lironi-par^va- 
prsth-fl^«-orahsu I giivam praty-urdhvam safsasfih I evam^asthnam 
trIni satani ptiryante II Ekaikasyam tu pad-angulyam trini trIni, 
tani pancadasa I tala-kurca-gulpha-samiiritani sapta I parsnav^ 
ekam I janghayam dve I januny^ekam I ekam^urav^iti mjota" 
vim^a^/r^ekasmin sakthni bhavanti I eten^etara-sakthi, bahu ca 
vyakhyatau I tdny^ast-oUara-mtani'^astAndm I lironyam panca, te- 
sam dve nitambe, guda-bhaga-trika-sami^ritam^ekaikam I par^ve 
sattrimsat I evam^kasmin^dvitlye *py^evam I prsthe trimfiat I 
dve aksa-samjne I saptadaS^orsi&i I gttvB,yB,m^eiddasa I kanthanad- 
yam catvari I dve hanvoh I danta dvatrim&t I nasayam trIni I 
dve taluni I ganda-karna-iSankhesv^kaikam, tani sat I sat^ 
^irasi II 

For the translation, see § 35. 
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§91. The Systems of SvJruta in the 
Sdrlra Padminl 

1. The statement of the system of Su^rata in the &lTira Padminl, 
and its commentary^ edited from a manaseript in the possession of 
Dr. P. Cordier, mns as follows : 

Klkasam tri-&ita-saihkhyam^ath^adyaii^salya-tantra upayuktam^ 
ih^oktam I 
yim&itii^a &itam^apy^adhi-i^khaih i$roni-pari$va adar-orasi 
prsthe 117011 
Sapta-yukta-dai$a-&itam sySt ^ try*uttar-opari ^irodhisa sastih I 
afika-samkalanatas^tri^t^Ittham pancadh^akrti-bhida pnnar^ 
etat II 71 II 

For the translation, see § 36. 

2. The commentary of YaidyanStha, called Padminl PrabodAa, 
on the above-given statement rans as follows : 

Sarire 'sthnaih sSra-bhutataya tad-vivaranam^Sha 'klkasam' 
ity^adi I * klkasam Vasthi Hri-&ta-samkhyam ' Shuh ' &ilya-tantra ' 
npayoga-va^na &ilya-tantra npayuktatvSd^ity^arthah I tad- 
upaynktata tu granth-antaraj^sjneya I katham tri-&ita-8amkhyam 
bhavati ity^aha Wim^atir' ity-adi I ' adhi-i^kham ' sarva-i&khasa 
* Yim6sLtiii>c& &itam^api ' I yathS I pratyekam pad-^ingulyam tnni 
trini iti pancada^ 1 30 1 tala^-gulpha-kurca-sam^ritSni dai^l20l50l 
jafLghayor^dve I 4 1 54 1 parsnav^kam I 2 I 56 I januny^kam I 2 I 
58 I urav^ekam I 2 I 60 I sakthnoh sastih 1 120 ^ II * iSroni-par^va 
udar-orasi prsthe sapta-yakta-da^a-&itam'lyathSlgada-bhagayor^ 
dve I 2 I nitambayor^ve I 2 I trika-samiSritam^kam 1 1 1 i^onyaih 
panca I 5 I pSri^vayor^visaptatih I 72 I 77 I prsthe trim^t I 30 I 

107 I dve aksa-samsakte I 2 I 109 I astav^nrasi I 8 I 117 II evam 

• • • 

< upari iSirodhisa * I grivam praty-urdhvam ' try^uttara sastih ' I 
yatha I grlvSyam nava I 9 1 kanthanadyam catvSri I 4 I 13 I dve 
hanvoh I 2 1 15 1 nSsSySm trini 1 3 1 18 I ekam taluni 1 1 1 19 1 ganda- 

kama-^khesv^kaikam I 6 I 25 I sat iSirasi I 6 1 31 1 dv3trim&id^ 

• • • • 

dantah I 32 1 63 1 'Ittham^afika^samkalanatas^tri&kti ' I yathS 1 120 1 
117 1 63 I 300 II 

^ Short by two instants. ' MS. om. tala, 

' See Note below. 
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Note : In the original manuscript; the claoBes, which refer to 
the first aggregate 120, run as follows : 

yatha I pratyekam pad-angulyam tiini trini iti pancada&t 1 30 1 
gulpha-kurca^sam^ritani dasa I 10 I 50 I janghayor^dve I 2 I 52 I 
par§nav^ekam 111 53 I januny^^ekam I 1 i 54 I urav^ekam I 55 I 
sakthuoh sastih I 60 1 115 I guda-bhagayor^dve I 2 1 117 I uitam- 
bayor<^ve 1 2 1 119 1 trika*samsritam^ekam 1 1 1 120 II 

Obviously this reading is quite absurd, and must be due to 
some ignorant copyist who failed to recognize the accidental 
misplacement of the three clauses : gudorihagayor^ve^ nitamhayor^' 
dve^ and triia'SamMtam^ekamy which should not precede, but 
follow the clause ironi-pariva^ &c. 

Translation. 

Because of the conciseness of the statement of the bones of 
the body, he makes the comment which begins with Inkasa, &c. 
' Klkasa^ or the bones of the skeleton, number three hundred ' ; 
this is said on the authority of the count in surgical text- 
books ; for this is meant by the phrase * in accordance with the 
count in the Surgical Text-book \ But that count itself must 
be learned from treatises other (than the Sdrira Padminl). In 
order to explain how the number three hundred arises, he goes 
on to say ^vimsati, or twenty, &c.' ^AdhUdkham, or in all the 
limbs together,' there are one hundred and twenty bones. As 
thus : in each digit of the foot there are three, making fifteen 
(i. e. 80 in both feet) ; in the sole, ankle, and cluster there are 
altogether ten (i. e. 20 in both feet ; hence together 50). In the 
legs there are two (i. e. 4 in both legs ; hence together 54). In 
the heel there is one (i. e. 2 in both heels ; hence together 56). 
In the knee there is one (i. e. 2 in both knees ; hence together 
58). In the thigh there is one (i. e. 2 in both thighs ; hence 
together 60). In either of the lower limbs there are sixty (i. e. 
altogether 120). ' In the hips, sides, abdomen, breast, and back, 
there are one hundred and seventeen bones.' As thus : In the 
anus and pubes there are two ; in the hips, two ; in the sacrum, 
one ; hence in the pelvis there are together five. In the two sides 
there are seventy-two (i. e. together 77) ; in the back there are 
thirt.y (i. e. together 107); two are contained in the collar-bones 
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(i.e. together 109); in the breast there are eight (i.e. together 
117). Farther, ^ above in the iirodii, or head-holders,' that is, &om 
the neck upwards, there are sixtj-three boAes. As thus : in the 
neck th^re are nine; in the windpipe, four (i.e. together 13); in the 
jaws, two (i. e. together 15) ; in the nose, three (i. e. together 18) ; 
in the palate, one (i. e. together 19) ; in either cheek, ear, and 
temple, one (i e. 6, or altogether 25) ; in the cranium, sul (i. e. 
together 31). The teeth number thirty-two (i. e. altogether 63). 
By adding up all these items we obtain three hundred ; as thus, 
120+117 + 63=300. 

§ 92. The OsteologiccU Summary in the 

Bhdva Prakd§a 

The statement of the osteological system of SuiSruta in the 
Bhdva Prakdia, extracted &om the edition of Jivananda of 1875 
(pp. 40, 41), runs as follows : 
Salya-tantre 'sthi-khandanam i^ta-trayam^ad§h|:tam I 

tany^v^atra nigadyante, tesam sthSnani yani ca II 
Sa-vim&iti-&itam tv^asthnaih ^khSsu kathitam budhaih I 

parijvayoh sroni-phalake vaksah-prsth-odaresu ca 11 
JaniySd^bhisag^etesu &itam saptadai-ottaram I 

grlvayam^urdhvagaih vidyad^asthnam sastim tri-samyutSm II 

For the translation, see § 36. 



C, The System op Vagbhata I 
$ 93. The Osteological System of Vagbhata I 

1. The statement of the osteological system of Y&gbhata I, 
extracted from the A^fdnga Samgraha (Bombay edition, vol. I, 
p. 224, 11. 3-13), runs as follows : 

Tilni sasty-adhikany^asthi-^ttftni I tesan) catvarimi$ac^hatam 
i^khasu, sa-vim&ir&ttam^antarSdhau, &itam murdhani iti II Tatr^ 
aikaikasmin sakthini pafiLca pada-nakhSh I pratyekam^a^ulyam 
trlny^^^asthlni, tSni pancada&i I pafica p&da-^&kfih I tat-pratiban- 
dhakam^ekam I dve dve kurca-gulpha-janghasn I ekaikaih pSrsni- 
jan-urusu I sarvani ca nakh-^sthy-fidlni sakthi-v|ul^bahvoi$^ca I 
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caturvim&itih panSukah, tavantj^eva tat-sthalakanj^arbadani 
ca I trimsat^pr&the I astav^urasi I ekaikam bhage trike I nitam- 
bayoi$^ca dve 1 tad-vad^aksak-aihs-slmsaphalakesu I tatha ganda- 
karna-iSankhesu jatni-talunoiS^ca I trajodasa grivayam f catvari 
kanthanadySm I dve hanu-bandhane I dvatrimlad^dantah I tad- 
vad^^alukhalani ^a 1 trini nasayam 1 sat^sirasi II 

2. Immediately after the above-given Number-list follows the 
Class-list (ibidem, 11. 13-16), which runs as follows : 

Tani janu-kurpara^-nitamb-Smsa-ganda-talu-^ankha-vanksana- 
madhya-iSiiussu kapala-samjnani I dalanSs^tu rueakah I ghrana- 
karna-grIv-aksikoi$esu tarun^ni I pani-pada-pan^va-prsth-odar- 
orassu ^ valayani I sesani nalakSni I iti nSm-anugat-akrtini panca- 
vidhany^asthini II 

3. For the translation of the Number-list, see § 37. The Class- 
list may be translated as follows : 

Those bones which occur in the knees, elbows, hips, shoulders, 
cheeks, palate, temples, interiliac space (i. e. sacrum), and cranium 
are termed pan-shaped. The teeth are sharp bones. Tender 
bones occur in the nose, ears, neck, and eye-balls. The bones in 
the hands, feet, sides, back, abdomen, and breast are ornament- 
shaped. The remaining bones are reed-shaped. These are the 
five classes of bones which take their names from their shapes* 

D. Miscellaneous Texts 
f 94. Susruta and Vdgbhata on the Muscles 

1. The statement of SuiSruta on the number of the muscles, 
in Sdnra Sthdna, ch. V, cl. 33, referred to in § 40, and edited 
from Bd^ (fol. 21 b), Bd^ (fol. 20 b), lO^ (fol. 24 a)\ and EJ 
(p. 334), runs as follows : 

^ The Bombay edition omits kurpara, as well as tidara and urcts ; 
probably owing to defective manuscripts. The missing items are 
required by the context, as well as by the fact that the whole passage 
is obviously a copy from the statement (§ 88) in the Compendium of 
Susruta. 

* Unfortunately MS. 10* (fl. 18 6) is defective at this point, omitting 
the whole of the text from JE, p. 333, 1. 11, to p. 334, L 11. 
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Pa&ca peA-fetSni bhavanti I tSsSm catvSri &tftni i$akh&sa 1 
kofthe fatsastih I giTv&m praty-urdhvam catostrim&it II 

Translation. 
There are five hondred muscles. Four hundred of them are in 
the (four) extremities. In the trunk there are sixty-six. Upwards 
from the neck there are thirty-four. 

2. The statement in the commentary of Dallana, extracted 
from JlvSnanda's edition^ p. 578, runs as follows : 

^ Pafica pe&-&it&ni ' ity-Sdi I mSms-avayava-samghStah paras- 
paraih vibhaktah feA ity^ucyate I G^yl tu * kosthe fastih I grivam 

praty-urdhvam catv&rimi^ '<!^iti pathati I I vrddha- 

VSgbhato 'pi ko§the faftim^ev^Sha II 

Translation. 
With reference to Hhe five hundred muscles', the compact 
mass of flesh, when separated into its several strands, is called 
muscle. Gray I (or GbyadSsa), however, reads: *in the trunk 

there are sixty ; from the neck upwards there are forty.' 

YSgbhata the elder, also, says that there are sixty in the 
trunk. 

3. The statement of VSgbhata I, on the same subject, ex- 
tracted from the Bombay edition, vol. I, p. 225, 11. 20, 21, runs 
as follows : 

Pa&ca pe4l-&itani I tSsfim catvSri &itani ftkhasu I fastir^antar- 
adhau I catvSrim^d^^urdhvam II 

Translation. 
There are five hundred muscles. Four hundred of them are in 
the (four) extremities. Sixty there are in the trunk ; forty there 
are upwards (of it). 

J 95. Statement of Susruta on Dissection 

The statement on dissection in the Compendium of Susruta, 
referred to in § 45, is edited from the following materials : 

1. Bd^ = Bodleian MS., No. 1092 (Hultzsch 349). 

2. Bd« = „ MS., No. 739 (Wilson 290). 
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3. 10^ = India Office MS., No. 72 b (Cat. No. 2646). 

4. 10'^ = „ „ MS., No. 1842 (Cat. No. 2646). 

5. EG = Edition of Mudhusudana Gupta (Calcutta). 

6. EJ = „ of Jivananda (1889, pp. 335-6). 

7. EP = „ of Prabhuram Jivanaram (Bombay), 
It is translated in § 45, and runs as follows : 

Tvak-paryantasya dehasya yo yam^anga-vinii^cayah I 

^ felya-jnanad^rte * n^aisa varnyate 'ngesu kesu-cit II 48 II 
Tasman^nihsam^ayam jnanam hartra iSalyasya vanchata ^ I 

i^odhayitva ^ mrtam samyag^^rastavyo 'nga-viniscayah II 44 II 
Pratyaksato hi yad^rstam i^astra-drstam ca yad^bhavet I 

^ samasatas^tad^ubhayam bhuyo j&ana-vivardhanam II 45 II 
Tasmat ^ samasta-gatram ^ a- vis-opahatam ^ ® a-dlrgha-vy adhi-pidi- 
tam'^^a-varsa-i^atikam niskrst-antra^-purlsam purusam^a-vahan- 
tyamti^SpagaySm nibaddham panjara-stham ^ munja-vaikala-kn&r 
i^an-adlnam^anyatamena avestit-angam^^^a-prakS^e dele ko- 
thayet I samyak-prakuthitam c^oddhrtya tato deham sapta- 
ratrad^asIra-bala-venu-valkala^^-kurcanam^Vanyatamena sanaih 
i$anairi^avaghrsya ^^ tvag-adini^Jsarvan^va vahy-abhyantar-anga- 
pratyanga-viiSesan^yath-oktan laksayec^caksusa II 



$ 96. SuSruta on Homology 

1. The statement of Sui$ruta on homology in SdHra StAdna, 
ch. VI, cl. 29, referred to in § 28, and edited from Bd^ (fol. 26 «), 
Bd2 (fol. 25 a), IQi (fol. 22 b), I0« (fol. 80 a% and EJ (p. 341), 
runs as follows : 

^ 10^ (fl. 19 h) cm. verses 436, 44a, 6. 

« 10* (fl. 25 b) jnan-oddhrte. 

■ Bd', 10' jfianam^icchata Salya-jivina. 

* Bd«, 10' dhavayitva. 

" 10^ samasena dvayaih tat^^tu tayor^jfiana-vivardhanam ; 10' 
samagataih dvayaih caksu bhuyo-jnana-vivardhanam. 

' 10^ adlrgham^avyadhikam, cm. avarffaSatikam. 

^ 10' inserts ahinam after piditam. 

« So Bd', 10' ; but EJ, EG* nihsratantra ; I0» nihkrfyambu, om. 
puri^xh ; EP nihsrsfa-mutra. 

• 10^ pa£ljar-&khyam. '* Bd' vestit-anga-pratyangam. 
^' Bd' valkaja. " So lO^', but EG, EJ, EP kuclnam. 
" So 10^' ; but BD« ghaxgayan ; EG, E J, EP avagbarsayan. 
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ViiSesatas^^tu ySni sakthni gpulpha-jSnu-vitapani, tani bahau 
manibandha-kurpara^kaksadharani I yatha va^sana-y|rsanayorV 
antare vitapam^vam vaksah-kaksayor^madhye kaksadharam II 

Translation. 

In particalar, just as there are in the leg (the three 
vital spots) ankle-bone, knee-cap, and ischio-pubic arch, so 
there are in the arm (the three) wrist-bone, elbow-pan, and 
collar-bone. Jnst as between the hip-bone and scrotum there 
is the ischio-pubic arch, so between the breast-ljione and the 
arm-pit there is the clavicular arch. 

Su^ruta and Vdgbhata on the Eyeball 

2. The statement of Su^ruta on the eyeball, in the Uttara 
Tantra, ch. I, verses 16 b, 17 a, referred to in § 80, and edited 
from 10* (foL 8 a, v. 19 i, 20 a) and EJ (p. 659), runs as 
follows : 

Tejojal-a^ritam bahyam tesv^^anyat^pi^it-ai^ritam I 
Medasj^triJyam patalam^^aiSritam tv^asthi c^aparam II 

Translation. 

The outer-one of the protective covers of the pupil consists of 
a luminous fluid, and the next-one, of flesh. The third is made 
of fat, and the farther-one, of bone. 

In the Summary of YSgbhata I {Asfdnga Samgraha^ Sdrira 
Sthdna, ch. Y, vol. I, p. 228, 1. 10) the statement is as follows : 

Bahyam c^^S^ritam^agny-ambhasI, dvitlyam mamsam, trtlyam 
medai^H^aturtham^asthi II 

Translation. 

The outer-one consists of fire and water ; the second, of flesh ; 
the third, of fat ; the fourth, of bone. 

Bhoja on the Nalaka hones 

8. The doctrine of Bhoja on the nalaka^ or reed-like bones, 
as reported by Pallana ( Jiv., p. 576) and Grayadfisa (Cambridge 

^ 10^ vr^ana-vaihkfaQayor. 
Q 7. 
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MS., Add. 2491, foL 49 a, 1. 8), and refeired to on p. 80, runs 
as follows: 

Tad-aktam Bhoje 1 
Hasta-pSd-3]lg^Ii-tale korcesa mani-g^phajoh I 
l^hn-jangha-dvaye c^api janiySn^nalak&ni tu II 

Trafulation. 

In Bhoja's (treatise) this is said : ' The bones which are in the 
digits and flats of the hands and feet^ in the clusters, in the 
wrists and ankles, and also in both the upper and lower limbs, — 
these one should know to be reed-like.' 

The manuscripts read manihandhayoh ; the reading manU 
gulphayoh is a conjectural emendation, which is suggested by the 
fact that otherwise the statement of Bhoja would entirely ignore 
the ankle-bones {gulpha)y which, as homologues of the wrist- 
bones (mar^i or manibandha), should by parity of reasoning be 
included in it. The dual of the MS. reading would have to be 
made to refer, not to the two wrists of the hands, but to the 
couple of organs consisting of the wrists and their homologues, 
the ankles, respectively — a very forced interpretation. In the 
term bdhu-janghd-dvaya^ bdhu denotes the whole upper limb, and 
jcmghdy the whole lower limb, either of which consists of a couple 
{dvaya) of organs : arm, forearm, and thigh, leg. 



Dallana on the Aggregate Ten 

4. The statement of Dallana on the aggregate ten, referred to 
in § 31, and edited from D* (= Deccan College MS,, No. 949, 
fol. 54 a), and Jivananda's edition, p. 576, runs as follows : 

Tala-kurca^-gulph-etyadi I kara-pada-tale^ panca &dakah I 
tat-prabandhanam^ekam^asthi I dve dve kurca-gulphayor^iti 
dalall 

Translation. 

As to the phrase ' sole-cluster-ankle ', &c.^ there are five long 
bones in the sole of the hand and of the foot, and there is a 
single bone which interlocks them. In each of the clusters 

^ D^ cm. kurca. ' So D^ ; JXv. tale pSda-tale. 
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and ankles there are two bones. This makes altogether ten 
bones. 



Suiruta and Vdgbhata on the Number of Kurca 

5. The statement of SuiSmta on the number oikurca^ cluster in 
the Sdrira Stkdna^ ch. V, el. 10, referred to in § 31, and edited from 
Bdi (fol. 18 h\ Bd2 (fol. 18 a), 10^ (fol. 17 a), lO^ (fol. 21 a\ and 
EJ (p. 830), runs as follows : 

Sat^kurcSh I te hasta-plda-grlvS-medhresu I ^hastayor^vau, 
pSdayor dvau, grlva^-medhrayor^ekaikah II 

Translation, 

There are six clusters. Thej occur in the hands^ feet, neck, 
and penis. In the two hands there are two; in the two feet 
there are two ; there is one each in the neck and penis. 

In the Summary of VSgbhata I {Sdrira StAdna, ch. V, vol. I, 
p. 228, 1. 21) the statement is as follows : 
Sat^kurcS, hasta-pEda-grlvS-medhresu II 

Suiruta and Vdgbhata on the Number of Ankles, dc. 

6. The statement of Sui$ruta on the number of ankle-bones, 
wrist-bones, and cluster-heads^ in the odHra Sthdna, ch. VI, 
verse 19, referred to in § 31, and edited from Bd* (fol. 24 a), 
Bd2 (fol. 28 b), lO^ (fol. 21 «), 102 (fol. 28 a), and EJ (p. 888), 
runs as follows : 

Gulphau dvau, manibandhau dvau, dve dve kurca-iSir&msi ca I 
ruja-karSni jSnlySdis^astEv^tani buddhimEnll 19 II 

Translatio7i, 

There are two ankle-bones, two wrist-bones, and also two 
cluster-heads each (in the hands and feet). These eight an 
experienced (physician) should know to be exciters of disease. 

In the Summary of VEgbhata I {&drira StMna, ch. VIII, vol. I, 
p. 286, 1. 11) there is the following statement: 

Gulphau manibandhau stana-mule ca sad^dvy-aAgulSni II 

1 Bd', BD^ 10' om. whole of third clause. * I0> om. grfvE. 
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Translation. 

The two ankle-bones, the two wrist-bones, and the two areolae 
(lit., bases of the nipples) — these six are of the size of two 
angula^ or finger-breadths. 

J 97, Susruta on the Position of Cluster and 

Cluster-head 

1. The statement of Sui$nita on the position of the cluster and 
of the cluster-head, in the SdHra StAdna, ch. VI, cl. 28, referred 
to in § 49, and edited from Bd^ (fol. 25 i), Bd* (fol. 24 i), 10^ 
(fol. 22a), I0« (fol. 29 i), and EJ (p. 340), runs ss follows: 

I^dasyis^angusth-afLgulyorti^madhye ksipram^iti marma I ksip- 
rasy^oparistad^ubhayatah kurcah ^ 1 gulpha-sandher^adho 'nubha- 
yatah ^ kurca-i$irah ^ II 

Translation. 

Between the great toe and the toe next to it, there lies the 
vital spot, called ksipra. Upwards of this isipra, both ways (i. e. 
externally and internally), there lies the iurca, or cluster. Below 
the ankle-joint, but not both ways, there lies the kurca-tiras, or 
cluster-head (astragalus). 

JDallanay Gangadhar and Nanda Pandita 

on the Collar-hone 

2. The statement of Dallana on the collar-bone, in his Com- 
mentary on SuiSruta's Compendium, referred to in § 55, extracted 
from Jivananda's edition, pp. 663, 665, runs as follows: 

Aksakah amsa-sandher^uparistad^bhavati II Aksakah amsa- 
sandher^uparibhagah II 

Translation. 

The aksaka, or collar-bone, is located above the shoulder-joint. 
It is the upper part of the shoulder-joint. 

Gangadhar's statement, in his commentary on the Compendium 
of Charaka, p. 187, 1. 14, is as follows : 

' Bd^ Bd', EJ kurco nama, and kurca^iro nSma. 

• So 10^ ;. but 10^ adhah ubhayatab, Bd», Bd« only ubhayatah. 
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Dvav^aksakau kanthad^adho 'msakaa dvaa II 

Translalion. 

The two aksaka^ or collar-bones, are the shoulder-bones (which 
lie) below the throat. 

Nanda Fandita, in his commentary on the Institutes of 
Vishnu (Professor Jolly's ed., p, 197), has the following statement : 
Akfah karna-netrayor^^madhya-bhavah &kfikh-Sdhobhagab. 

Translation. 

Aha is the lower portion of the temple which lies between 
the eye and the ear. 

SuJruta and Vdghhata on the Position of the 

Scapula and Clavicle 

8. The statement of Su&ruta on the position of the shoulder- 
blade and collar-boncj in the odflra SlAdna, ch. VI, cl. 31, referred 
to in § 55, and edited from Bd^ (fpl. 26 i), Bd^ (foL 26 a), 10* 
(fol. 23 a), 102 (fol. 32 i), and E J (p. 342), runs as foUows : 

Frsth-opari prfthavam&im^ubhayatas^trika-sambaddhe amsa- 
phalake nama I bShumurdha-grlva-madhye 'msapltha-skandha** 
nibandhanSv^amsau nSma 11 

Translalion. 

In the upper part of the back, on both sides of the vertebral 
column, there lie the two so-called shoulder-blades, being of 
triangular form. Between the head of the arms and the neck, 
there lie the two so-called collar-bones, connecting the shoulder- 
seat, or glenoid cavity, with the nape of the neck. 

The comment of Dallana on the preceding statement, referred 
to in § 56, and extracted from Jlv3nanda*s edition, p. 588, runs as 
follows : 

* Trika-sambaddhe ' iti I grlvSyil amsa-dvayasya ca ]rah sam- 
yogah sa trikah I tatra sambaddhe amsaphalake II 

TranskUiofi. 

Regarding the phrase triia-sambaddia, trebly joined, the place 

' Ed' bandha. 
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where the two collar-bones connect with the neck, that is the 
triiay and in that place the (two) shoulder-blades are joined. 

The same statement, as given in the Sommary of Yagbhata I, 
&df^a StAdna, ch. VII, vol. I, p. 234, 1. 9, referred to in § 56, 
runs as follows : 

Prsthavamsam^ubhayato bahumula-sambaddhe amsaphalake I 
griva-bShuiSiro-madhye 'msapltha-skandha-bandhanavt^amsau II 

TranslcUiou, 

On both sides of the vertebral column there are the two 
shoulder-blades, joined on to the base of the arms. Between the 
neck and the head of the arms there lie the two collar-bones, 
connecting the shoulder-seat, or glenoid cavity, with the nape 
of the neck. 



Suiruta on the Number of the Scapula and Clavicle 

4. The statements of Su^ruta on the number of the shoulder- 
blades and collar-bones, in the SdHra SlAdna, ch. Y, cl. 34 and ch. 
YI, cl. 3, II, 18, referred to in §§ 55 and 56, and edited from Bd^ 
(fols. 21 a, 23 a, 23 i, 24 a), Bd^ (fols. 20i, 22 a, 22 i, 23 i), 10^ 
(fols. 18 i, 21 a), 102 (fols. 24 a, 26 b, 27 a, 28 a), and EJ 
(pp. 334, 336-8), runs as follows : 

(1) Aksak-Emsau ^ prati samantat^sapta II 34 II 

(2) ^Astav^asthi-marmani II 3 II katlka-tarana-nitamb-Smsa- 
phalaka-^u^hasv^asthi-marmani II 11 II 

(3) Ams-amsaphalak-apSnga-nlla-manye^phanau^ tatha II 18 II 

Translation, 

(1) Al] round about the collar-bones and shoulder-blades there 
are seven (muscles). 

(2) There are eight vital spots in the bones. These are, two 
each in the iafika-taruna^ the hips, the shoulder-blades, and the 
temples *. 

^ Read aksak-fiihsajau. ^ Bd' om. this clause 

» m\ Bd«, EJ nlle manye. * 10* phane. 

* The places referred to appear to be the attachment areas of the 
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(3) There are two (vital spots) each in the collar-bones, 
shoulder-blades, apdnga^ nlla^ manya^ and phana. 



Suiruta on Amsakuta 

5. The statement of Su^mta on amsakuta^ in the Sdfira 
Sthdna^ ch. VI, cl. 30, referred to in § 55, and edited from Bd^ 
(fol. 26 i), Bd« (fol. 26 b\ 10^ (fol. 23 a), lO^ (fol. 81 a), and E J 
(p. 841), runs as follows : 

Amsakutayor^adhastat^par^y-oparibhSgajor^apalSpau nSma^ II 

Translation. 

Below the two summits of the shoulder, in the upper part of 
the two sides (of the thoracic cage) there are two (vital spots) 
called Apaldpa. 

Suhuta on Amsa/pltha 

6. The statement of SuiSruta on amsapHha^ in the odHra 
StAdna, ch. V, cl. 28, referred to in § 55, and edited from Bd^ 
(fol. 20 i), Bda (fol. 19 b), 10^ (fol. 18 «), I0« (fol. 23 a), and 
E J (p. 832), runs as follows : 

Amsapltha-guda-bhaga^-nitambesu samudgah II 

Translation. 

There are (two) casket-shaped (joints) : (one is) the shoulder- 
seat (glenoid cavity), (the other is formed by) the anal« pubic, 
and hip-bones (acetabulum). 

Mdjanighantu and Amardko§a on Bhaga 

7. The definition of bhaga in the Rdjanighantu^ referred to 
in p. 153, footnote 1, occurs in the Supplement (pari4is(a) of 
that work, chap, xviii, verses 43 and 44 (AnandS^rama ed., p. 399), 
runs as follows : 

rotator muscles of the thighs about the ischio-pubio arch, of their 
flexor muscles in the ilium, of the rotator muscles of the arms, and of 
the temporal muscles of mastication. 

^ 10^*' apal&pau, om. n&ma. 

' Bd' p&da-guda-bhaga ; Bd* pftda-guda and 10^ guda-pftda, om. 
bhaga. 



284 APPARATUS CRITICUS [§98 

Guda-maskadvayor^madhye pamsam^a]^m bhagah smrtah 

II 43 II 

I yonir^bhago varHngam syad^upastham smara-man*- 

diram II 44 II 

TraMlcUian, 

[Verse 43.] The member of the male between the anus and 
the bipartite scrotum is known as bAcujia. 

[Verse 44.] The vulva is (called) bhaga^ or vardnga (lit. choice 
part), or upastAa (underlying), or smara^mandira (lit. Cupid's 
shrine). 

In the edition, published by Ashu Bodha and Nitya Bodha 
Bhattacharjya (Calcutta, 1899), verse 48 (there numbered 72, 
p. 889) runs as follows : 

Guda-muskadvayor^madhye yo bhagah sa bhagah smrtah II 72 II 

That is, That part which lies between the anus and the 
bipartite scrotum is known as bhaga. 

In this reading there is no explicit mention of the male^ but, 
of course, the reference to it is implied in the mention of the 
scrotum. The reading of the AnandaiSrama edition is supported 
by the Bodleian MS., No. 765 (Wilson, 297), fl. 106 a, L 2. 

The teaching of the Amarakosa on the subject occurs in its 
Section II, Chapter vi, verse 76 (in Dr. B. G. Bhandarkar's 
5th ed., p. 150, Bombay, 1896), and runs as follows : 

Bhagam yonir^dvayoh, iiiiLO me^hro mehana-iSephasI II 

Translation, 

The vulva iyoni) has also the other name bhaga^ and the penis 
{Sephas) or urinary organ {mehana) is (also called) urethra {medhra)^ 
and the ^ piercer ' {Sinna). 

The manner in which the two words are contrasted is 
significant. 



J 98. Suiruta and Vdgbhata on Jatru and Grlvd 

1. The statements of Sui^ruta on jatru ^ windpipe, and grivd^ 
neck, in the Sdflra StAdna, ch« VI, cl. 4, 32, referred to in § 62 
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(p. 160), and edited from 10^ (fols. 20 a, 28 i, 24a), lO^ (fols. 26 d, 
33 a, 84 b), and EJ (pp. 886, 842, 348), are sa follows : 

(1) GrlvaySm ^ praty-urdhvam saptatrim&it II 4 II 

(2) Ata urdhvam^^urdhviyatm-gatanj^anuvyakhyasySmah^ I 
tatra kanthanadlm^ubhayata^^catasro dhamanyah .... I grl- 

vayilm^abhayatai^H^tasrah sirah evam^etani saptatrim- 

sad^urdhvajatru-gatani marmani vyakhyatani II 32 II 

Translation, 

(1) In the neck and upwards there are thirty-seven (vital 
spots). 

(2) Now, further on, we shall describe in detail (the vital 
spots) occurring from the neck upwards. In that region, in 
the windpipe there are four dhamanl^ &c., and in the cervical 
column there are four blood-vessels, &c Thus, these thirty- 
seven vital spots which occur from the neck upwards have been 
described. 

In the Compendium of Vagbhata II {Asfdnffa Brdaya, SdHra 
Sthdna, ch. IV, verse 2 a, in 1st ed., vol. I, p. 592) the first-quoted 
statement runs as follows : 

Frsthe caturdaii^rdhvam tn jatros^trim&ic^ca sapta ca II 

Translation. 

In the back there are fourteen (vital spots) ; but from the 
neck upwards there are thirty and seven. 



SuSruta, Vagbhata, and Mddhava on the Valmlka 

Disease 

2. The statement of Sui^ta on the Vaimlka disease, in the 
Niddna Sthdna, ch. XIII, verses 7, 8, referred to in § 62 (p. 161), 
and edited from 10^ (fol. 48 b) and E J (p. 286), runs as follows : 

I^ni-pSda-tale sandhau grlvSyilm^urdhva-jatruni I 
granthir^valmikavad^yai^ca &naih samupaclyate li 7 II 

^ EJ griv&m. ' 10^ om. drdhvam. 

' EJ vy&khyasy&mal^. 
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Toda-kleda-parldaha-kandumadbhir^vranair^vrtah I 

vyadhir^Valmlka ity^eda kapha-pitt-Snil-odbhavah M 8 II 

Translation, 

An anthill-like swelling which gradually g^rows up in the palm 
of the band, in the sole of the foot, in a joint, in the neck, or 
anywhere above the windpipe, and which turns into pricking, 
running, burning, and itching ulcers — such a disease is called 
Falmtia, and is caused by disorders in the phlegm, bile, and 
air humours. 

The same statement in the Summary of Vagbhata I, Uttara 
Sthdnay ch. XXXVII, vol. II, p. 816, 1. 2, runs as follows: 
Pgni-pada-tale sandhau jatrurdhvam c^opaclyate I 

valmlkavaci^chhanair ^ granthis ^ tad-vad ^bahv-anubhir ^ mu- 
khaih II 
Rug^daha-kandu-kled-adhyair^Valmlko 'sau samasta-jah II 

TranBlation. 

An anthill-like swelling with numerous minute apertures, 
which gradually grows up in the palm of the hand, in the sole 
of the foot, in a joint, or anywhere above the neck, and is full 
of burning and itching discharges — such a disease is called 
Falmtka, and is caused by all (the three) humours. 

The same statement in the Pathology of Madhava {Niddna^ 
ch. LV, cl. 6, ed. Jiv., 1901, p. 276) runs as follows : 

Griv-amsa^kaksa-kara-p&dar-dei^e sandhau gale va tribhir^eva 
dosaih I 

• • 

Granthih sa valmlka-vad^akriyanam jatah kramen^aiva g^atah 

pravrddhim II 
Mukhair^anekaih sruti-toda-vadbhir^visarpa-vat^sarpati c^n- 

nat-agraih I 
Valmlkam^ahur^bhisajo vikaram nispratyanikam cinirjam 

vii^esat II 6 II 

Translation. 

An anthill-like swelling, which has arisen from all the three 
humours (when disordered) in the neck, shoulder, armpit, and 
flat of the hand or foot, or in a joint, or in the throat, and 
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which has gradually grown to a size, with numerous raised 
orifices running and pricking, and which spreads like erysipelas 
— such a disease the physicians call Falmlka, especially if it has 
been neglected and is of long standing. 



SvJruta on Urdhvajatru and Jatrurdhva 

8. The use by SuiSruta of the terms &rdAvajatru And jatrHrdAva, 
referred to in § 62 (p. 162), is fiirther illustrated by the following 
two passages. The first occurs in Sutra StAdna, ch. I, cl. 5, and, 
extracted from E J (p. 2), runs as follows : 

Salakyam nSma urdhvajatru-gatanam roganam ^ravana-na- 
yana - vadana - ghran - 3di - sam^riiSnSm vy Sdhlnam ^ upa&tman- 
Srtham II 

TransleUion. 

(The branch of medical science) called Minor Surgery is con- 
cerned with the cure of the diseases seated in the body from the 
neck upwards, that is, of the maladies affecting the ears, eyes, 
mouth, nose, and other organs. 

ChakrapSnidatta's comment on this passage in the Bkdnumati 
(Calcutta edition^ p. 20) runs as follows : 

(1) Jatru grlva-mulam I jatruna urdhvam^urdhvajatru II 

The comment of Dallana, in Jivananda's edition, p. 7, is : 

(2) Jatru grlvS-mulam I anye vakso-'msa-sandhim^ahuh II 

Translation, 

(1) The term jcdru signifies the base of the neck ; hence the 
term urdhvajatru denotes the body from the neck upwards. 

(2) The i^tm jatru signifies the base of the neck. Others 
explain it as the joint of breast-bone and collar-bone. 

The second passage occurs in the Niddna Sthdna^ ch. I, verse 14, 
and, edited from 10^ (fol. 8 a, 1. 8) and E J (p. 244), runs as 
follows : 

Tena bha$ita-gIt-Sdi-viieso 'bhipravartate I 
urdhvajatru-gatSn^rogSn^karoti ca yiie^tah II 14 II 



238 APPARATUS CRITICUS [§99 

Translalion. 

By means of it (i. e. the uddtia or uprising air humour) speak- 
ing, singing, and other functions (such as breathing) are per- 
formed ; and in particular (when disordered) it causes the diseases 
which are seated in the body from the neck upwards. 

The comment of Dallana on the term urdkvajatru in this 

passage ( Jiv. ed., p. 459) runs as follows : 

* tJrdhvajatru-gatan ' iti nayana-vadana-ghrana-i^rayana-tSirah- 

sam^rayan II 

Translation. 

The phrase * seated in the iirdhvajatru ' refers to those diseases 
which have their seat in the eyes^ mouth, nose, ears, and the 
cranium. 

The similar comment of Arunadatta, also referred to in § 62, 
occurs in the Asfdnga Hrdaya^ Sutra Sthdna^ ch. I, verse 1 (1st ed., 
vol. I, p. 368), and runs as follows : 

tjrdhvajatru-vikaresu i^iro-rog-adisu. 

Translation, 

The phrase * in diseases of the Urdhvq^atru * means * in diseases 
which affect the cranium and other parts of the head '. 

j 99. ITie Satapatha Brdhmana on the Total 

Number of Bone^ 

1. The statement in the Satapatha Brdhmana^ X, 6, 4, 12 
(Weber's ed., p. 801), on the total number of the bones of the 
human body, referred to in § 42, cl. 1, runs as follows : 

Atma ha tv^ev^aiso 'gni^citah I tasy^asthlny^va pariiSritSls^ 
tah sastis^ca trmi ca &ktani bhavanti, sastii^^ca ha vai trini ca 
&ktani purusasy^asthini ; majj&no yajusmatya istakHs^tah sastis^ 
c^aiva trIni ca &i,tani bhavanti, sastii^^ca ha vai trini ca &itani 

• # • • • • 

purusasya majjano 'tha II 12 II 

A similar statement occurs, ibidem^ XII, 8, 2, 8 and 4 (Weber's 
ed., p. 912), and is as follows : 

Trini ca vai &kt<ani sastis^ca samvatsarasya rStraya8,^trIni ca 
iSatani sasti^i^ca purusasy^asthiny,^atra tat-samam I trini ca 
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4atani BSLBiii^CA Bamvatsarasy^ahani, trini ca &itSni ^astii^ca, 
pnrasasya majj&no 'tra tat-samam M 3 II sapta ca vai &kt&ni vim- 
i^ti^^ca samvatsarasy^aho-ratrani, sapta ca &i.t&ni vim^atii^ca 
pnrusasy^Ssthlni ca majjSna^,^^atra tat-samam II 4 II 

For a translation of the above two passages, see § 42, cl. 2. 

Suh*uta on Marrow 

2. The statement of SuiSruta on marrow, in Sutra Sthdna^ XIV, 
verse 6 (Jlv.^ p. 48), referred to in § 42, cl. 6, runs as follows : 
Basad^raktaihjtato mSmsam, mamsan^medah prajSyate I 
medaso 'sthi, tato majja, majnah iSukrasya sambhavah II 6 li 

TraMlation. 

From chyle originates blood ; from the latter, flesh (muscle) ; 
from flesh, fiit ; from fat, bone ; from the latter, marrow : from 
marrow is the origin of semen. 

There is nothing like this statement in that portion of 
Charaka's text-book, which wa« composed by Charaka himself. 
In the complement of that work made by Dridhabala, however^ 
there occurs, in the CkikiUita Sthdna, ch. XIX, verse 14 ( Jiv. ed., 
1896, p. 656), a similar statement, which is based on Vagbhata I's 
account of the subject in his Asfdn^a 8amgraha,8dtira 8thdna^i^.Yl 
(ed., vol. I, p. 231, 1. 12), and which is quoted by Arunadatta, as 
Dridhabala's statement, in his commentary on Vagbhata II's 
Asfdnga Hrdaya^ odrira StAdna, ch. Ill, verses 62 a and 63 A 
(1st ed., vol. I, p. 569). This statement runs as follows : 

RasSdi^raktam, tato mamsam, mamsEn^medas, tato 'sthi ca I 
asthno majj3, tatah ^ukram, ^ukrSd^garbhah prajSyate II 14 ii 

Translation. 

From chyle originates blood ; from the latter, flesh ; from 
flesh, fibt ; and from the latter, bone : from bone, marrow ; from 
the latter, semen ; from semen, the foetus. 

The further statement of SuiSruta, in odrira Sthdna^ ch. IV, 
cl. 9 and 10 ( Jiv. p. 319), also referred to in § 42, cl. 6, and edited 
from Bd* (fol. 11 a), Bd« (fol. 11 a), 10^ (fol. 11 4), I0» (foL 14 a), 
runs as follows : 
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Tritlya medodhara nama; medo hi sarva-bhutanam^udara- 
stham, anv-asthisn ca mahatsu ca ms^jja bhavati II 9 II 
Sthul-asthisu vi^esena majja tv^abhyantar-asthitah I 

tath^etaresu sarvesu sa-raktam meda ucyate II 
Suddha-mamsasya yah snehah sa vasa pariklrtita I 
^ ath^taresu sarvesn sneho medo vibhavita II 10 II 

Trafislation. 

The third stratum (iald) is called the fat-bearing ; fiat exists 
in the abdomen of all creatures ; it also occurs in the small and 
large bones as marrow. In the large bones particularly, in the 
cavity of which it is found, it is called- marrow : in all other 
bones it is called bloody fat. The grease which attaches to 
clean flesh (in the abdomen) is known as suet : in all other cases 
the fat is denoted simply grease. 

The Satapatha Brdhmana on the Number of Bones 

in the Head and Trunk 

3. The statement in the Satapatha Brdhmana^ XII, 2, 4, 9-14 
(Weber's ed., p. 910), on the number of bones, or portions, 
of the head and trunk, referred to in § 42, cl. 3, and § 62, cl. 6, 
runs as follows : 

iSira ev^^asya trivrt I tasmat^tat^tri-vidham bhavati, tvag^asthi 
mastiskah II 9 II grivah pancada^ah I caturdai^ va etasam karuka- 
rani, viryam pancada^m, tasmad^etabhir^anvlbhih satlbhir^ 
gurum bharam harati, tasmad^grivah pancadaikh II 10 II urah 
saptadai^h I astav^anye jatravo 'stav^anya, urah saptada&im, tas- 
mad^urah saptadai^h II 11 II udaram^ekavim&ih I vim^tir^va 
antart^udare kuntapany^udaram^^ekavim^am, tasmad^udaram^eka- 
vimsah II 12 II parsve trinavah I trayodai^anySh par&ivas^trayodas^ 
Snyah, parsve trinave, tasm^t^pari^ve trinavah II 13 II anukam 
trayastrimsah I dvatrim^d^vu etasya karukarany^aniikam tra- 
yastrim&m, tasmad^anukam trayastrimlah II 14 II 

For the translation, see § 42, cl. 3. 

^ The last line is omitted in Bd\ Bd^, 10' and Jivananda's edition ; 
but it occurs in 10^ and has the support of Qayadasa's commentary, 
Cambridge MS., Add. 2491, fol. 36 a. 
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The Satapatha Brdhmana on Costal Cartilages 

# 

4. The statement in the Satapatha Brahmana^ VIII, 6, 2, 7. 10 
(Weber's ed., p. 682), onjatm, or the costal cartilages, referred to 
in §§ 42, cl. 4, 62, cl. 6, rans as follows : 

Uras^tristubhah I ta retahsieor^velay^opadadhati, prstayo vai 
retahsica, aro vai prati prstayah II 7 II pan^vo brhatyah I kikasah 
kakubhah, so 'ntarena tristabha^^ca kakubha^^ca brhatlr^upada- 
dhati, tasmad^ima ubhayatra panSavo baddhah kikasasa ca 
jatru^u II 10 II 

For the translation, see § 42, cl. 4. 



Note: The osteological terms mentioned in Nos. 3 and 4 
have been much misunderstood in dictionaries and translations. 
Considered in the light of Indian anatomical doctrine it is not 
so difficult to interpret them correctly. Prsfi is a synonym of 
prsfka^ and means back-bone or vertebra. Ktiasa denotes the 
transverse processes of the thoracic vertebrae. Jatru is a costal 
cartilage. Karukara is another term for the transverse processes 
of the cervical and thoracic vertebrae. Kmitdpa does not refer to 
any gland in the abdomen, but to the transverse processes of the 
lumbar vertebrae. Udara does not mean the aMomen simply, but 
the lower or abdominal portion of the vertebral column, while 
anuka refers to the upper or thoracic portion of that column. 
The whole vertebral column is divided into three parts: ^rivdy 
cervical, anuia, thoracic, and udara^ lumbar. This is practically 
the same as our modem division. Vlrya, vital force, or strength, 
which is said to be the fifteenth neck-bone, obviously represents 
the median line of the cervical column, considered as forming 
a single bone, and imparting to the whole set of neck-bones its 
peculiar strength by which heavy loads are supported. The 
osteological principles implied in the use of these terms are 
explained in § 42, cl. 7 and 8, and in my article on * Anatomical 
Terms* in the Journal of the B.oyal Asiatic Society for 1907, 
pp. 1-18. 
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§ 100. The Atharva Veda on the Skeleton 

The hymn on the creation of man in the Atharva Veda, X, 
2, verses 1-8, referred to in § 2, el. 4, and § 43, and extracted from 
the edition of Roth and Whitney, runs as follows : 

1. Kena parsnl abhrte purusasya, kena mamsam sambhrtam, 

kena gulphau I 
ken^angnlih pesanih, kena khani, ken^ochlakhau madhyatah, 
kah pratistham II 

2. Kasman^nu gulphav^adharav^akrnvan^n^asthlvantav^uttarau 

purusasya I 
janghe nirrtya nyadadhuh kva svij, janunoh sandhi ka u tac^ 

ciketail 

» 

3. Catustayam yujyate samhit-antam, janubhyam^urdhvam 

sithiram kabandham I 
sroni yad^uru ka u tajVjajana yabhyam kusindham su-drdham 
babhuva II 

4. Kati devah katame ta asanya uro gnva^^ikyuh purusasya I 
kati stanau vyadadhuh, kah kaphodau, kati skandhan^ kati 

prstir^acinvan 1 1 

5. Ko asya bahu samabharad^' viryam karavad Viti I 
amsau ko asya tad^devah kusindhe adhyadadhau II 

6. Kah sapta khani vi tatarda sirsani, karnav^imau nasike 

caksani mukham I 
yesam purutra vijayasya mahmani catuspado dvipado yanti 
yamamll 

7. Hanvor^hi jihvam^adadhat, puruclm^adha mahlm^adhi 

iSii^raya vacam I 
sa a varlvai*ti bhuvanesv^antar^apo vasanah, ka u tac^iketa II 

8. Mastiskam^asya yatamo laJatam kakatikam prathamo yah 

kapftlam I 
citva cityam hanvoh purusasya divam ruroha, katamah sa 
devah ii 

For the translation, see § 43, cl. 2 ; also my article in the 
Journal of the Eoj/al Asiatic Society for 1907, pp. 10-12. 
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Abdomen, 77, 80, 90, 110, 240, 

241. ^eevdara. 
Acetabulum, 138, 233. 
Acromion process, ix, 134, 137. 

See ofkea-kuta. 
Adhiiakham, 222. 
Adhifthana, 23, 26-28, 36, 38, 1 12, 

113, 118, 121, 124 ff. See 

stha/na. 
AgniPubana, 30, 31, 41 ff., 214. 
AoNiYEiJA, 1-4, 8, 9, 66. 
Aksa, 46, 53, 55, 90, 134, 202, 

204, 206, 213, 215, 231. See 

aksaka. 
AJcsaka, 23, 25, 26, 27, 29, 34, 36, 

38, 49, 55, 71, 74, 76, 87, 89, 

90, 91, 97, 112 ff., 118, 120, 

135ff., 138,230, 231. SeeaX;sa. 
Ahsaka'SamQua, 71, 86, 90. 
Ak^a-talusaka, 54, 55, 199. 
Ak^, 27, 47, 50, 53, 55, 73, 202, 

204, 213, 215. 
Ahn-hosa, 76, 11, 87, 95, 112, 

il9, 120, 183. 
Alveolar process, 174 ff., 178 ff., 

181. 
Amabakosa, 29, 98, 153, 165 ff., 

234. 
Amsa, 23, 25, 27, 30, 33, 36, 37, 

38, 40, 47, 60, 62, 67, 68, 74, 

75, 76, 78, 86, 91, 97, 98, 

112 ff., 120, 133ff., 138, 166ff., 

199, 202, 206, 213, 217. 
Amsa-ja, 58, 75, 78, 79, 86, 87, 

112, 118, 137 ff. 
Amsaka, 34, 134, 138. 
Amsa-kuta, 78, 97, 121, 137, 140, 

233. 
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Amsa-phalaka, 23, 25, 26, 30, 

33, 38, 48, 58, 62, 75, 76, 78, 

91,97, 112ff., 118,121, 135ff., 

138 ff., 167, 217. 
Amsar2ntha, 78, 136, 137, 140, 

233. 
Amsa-samudhhavat 46, 48, 49, 58, 

76, 138, 215. 
Anal bone, 50,51, 11, 94, 149, 

233. See gvda, gud-dsthi, 

pdyu. 
* Anatomy,' 61 ff., 67, 68, 216. 
Anguli, 23, 26, 27, 32, 38, 46, 

49.53,62,71,87,88,91,112, 

120, 121, 122, 198, 201, 204, 

206, 213, 215, 217. 
Ankle, or ankle-bones, 25, 72, 11, 

80, 84, 93, 97, 110, 115, 116, 

210, 222, 227, 229, 230. See 

guljyha. 
Ankle-joint, 126, 230. 
Anklet, 80, 131. 
Antaradhi, 22, 27, 35, 121. 
Anuka, 106, 109, 148, 241. 
Anus, 71, 93. 222, 234. 
Apaldpa, 136, 233. 
Apaeaeka, 46, 52 ff., 197, 207. 
Aratni, 23, 26, 27, 32, 38, 46, 

49, 51, 53, 56, 57,60,62,112, 
118, 121, 129 ff., 198, 202, 
206, 213, 215. See aratnika, 

Aratnika, 198, 204, 217. See 

aratni, 
Arhuda, 23, 26, 28, 36, 39, 47, 

50, 63, 91, 112, 144 ff., 199, 
202,204,207, 214, 216, 217. 

Areola, 230. 

Arm, 48, 51, 64, 77, 80, 84, 93, 
110, 227, 231, 232. See hdhu. 
Armpit, 72, 202, 227, 236, 
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ArticulatioD, 36. 

Aeunadatta, 15, 16, 17, 73, 163, 
238, 239. 

Asthi, 29, 78. 

Adhi'samgraha, 120, 121. 

Aatlvai, 112, 132. 

Astragalus, 122, 125 fif., 230. 

Atanka Daepana, 17. 

Atharva Veda, 8, 9, 68, 109ff., 
123, 124, 130, 131, 138, 156, 
177, 181, 242. 

Atlas, 157. 

Atbeya, vi, 1-4, 7, 8, 19, 20, 
24, 37, 39, 40, 61, 64, 66, 70, 
72, 79, 85, 102,107,113,115, 
123, 129, 131, 183, 185 fif. 

Auditory ossicles, 184. 

Ayubvbda Dipika, 16. 

B. 

Back, or back-bone, 29, 50, 51, 
70,77,80,84,90,93,104, 110, 
213, 214, 222, 231. Bee 
prstha, prsthagat-dsthi, prstha- 
varhSa, prathrdsthi, pr^fi' 

Baku, 22, 23, 25, 26, 27, 32, 34, 
38, 47, 56, 57, 60, 63, 112, 
113, 118, 120, 133, 198, 202, 
204, 206,213, 217, 228. See 
hdhurnalaka. 

Bdhu-nalaka, 1 1 2, 1 1 8, 1 33. See 
hdhu. 

Base (of long bones), 31, 51, 84, 
97, 124ff., 208. Beeadhisthdnay 
pratibandhaka, sthdna. 

Bhaga, or bhag-dsthiy 23, 26, 27, 
28, 29, 36, 38, 47, 49, 53, 63, 
74, 91, 112, 118, 120, 138, 
152 ff., 199, 207, 213, 215, 
217, 233, 234. 

Bhagavat Pubana, 165. 

Bhandarkab, Professor, 41. 

Bhanumati, commentary, 237. 

Bhaeadvaja, 7, 9. 

Bharhut Stupa, 80. 

Bhaskaba Bhatta, 17, 70. 

Bhava Pbaka^a, 18, 70, 74, 90, 
140, 223. 



Bheda, 1, 4, 21, 24, 37 ff., 48, 
58, 61, 64, 65, 66, 70, 79, 
124, 128 ff., 138, 177, 179 ff., 
182, 185, 192. 

Bhoja, 80, lOOff., 227. 

Bhuja-Siras, 166. 

Blood, 35, 239. 

Bone, 35, 78, 227, 239. 

Bones, central facial, 112, 177ff. 

Bones, hollow. See nalaka. 

Bones, ornament-like, 75, 76. 

Bones, pan-shaped. See kapcUa, 
£rah-kapdla, slrm-kapala. 

Bones, reed-like, 77^ 228. See 
nalaka. 

Bones, sharp, 76. 

Bones, tender, 78, 143. See 
taruna. 

Bones, triangular, 231. See trtka. 

Bower Manuscript, iii, 109. 

Bracelet, 80. 

Brain, 105, 109, 111. 

Breast-bones, 30, 31, 48, 51, 58, 
64, 70, 72, 77, 84, 86, 90, 93, 
104, 108, 110, 144, 210, 223, 
227, 237. See uras, vaksas. 

Bronchi, 119, 159. 

Brows, 30, 37, 40, 48, 51, 59, 
111, 199, 210. See laldta, 
laldf'dksi-gaTida . 



C. 

Oaracoid process, ix. 
Cabaka Tatpabya Tika, 16. 
Carpus, or carpal bones, v, vi, 

ix, 28, 54, 80, 81, 116, 118, 

122, 124 ff. See kurcay adht- 

sthdna. athana. 
Cartilage, 73, 115; cervical, 

159ff.; costal, ix, 80, 105, 

106, 142 ff., 241; nasal, x, 

179. 
Celsus, V. 

Central facial bone, 112, 177 ff. 
Chakbapanidatta, 1-3, 12, 16, 

17,20, 24, 34 ff., 48, 63, 100, 
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123, 134, 153, 162 ff., 183, 

190, 237. 
Chandbata, 90, lOOff. 
'Chapter on Anatomy,' 42, 43, 

61. 
Chabaka, iii, V, 1-4, 10, 19ff., 

43, 48, 68, 61, 63 ff., 79, 81, 

92,96, 98 ff., 107, 113, 185 ff. 
Cheeks, 30, 37, 48, 51, 58, 59, 

76, 11, 93, 104, 210, 223. 

See ganda, ganda-kutay kapola. 
Chin, 210. See hanu, hanv-aathi. 
Choroid, 78. 

Chronology of Medicine, 7. 
Chyle, 35, 239. 

ClKITSA-KALIKA, 100. 

Ciliaiy hody, 79. 

Class-list of bones, 77 ff., 90. 

Clayicle, ix. See collar-bone. 

Clavicular arch, 72, 155. 

Cluster (of bones), 11, 80, 84, 97, 
222, 228. See kuroa. 

Cluster-head, 229. See kurca- 
iiraa. 

Coccyx, ix, 75. See anal bone. 

Collar-bone, 50 ff., 58, 59, 72, 
77 ff., 80, 84, 86, 93, 104, 110, 
155, 159, 210, 222, 227, 230, 
237. See akaa, akfaka, cmsa, 

Cordier, Dr. P.," 3, 16, 17, 20, 
36, 38, 70. 

Cranium, or cranial bones, 93, 
111, 119, 210,223, 238. See 
kapkla, Siras, Sira^kajpala. 

Cubukaf 39, 40. 



D. 



Dallana, 16, 69. 80, 81 ff., 101 ff., 
141, 162 ff., 217, 226, 228, 230, 
231, 237, 238. 

Danta, 22, 26, 27, 38, 46, 62, 
71,87,89, 92, 112, 119, 120, 
182 ff., 198, 206, 212, 217. 
See daSana, 

DarU-olukhala, 36, 112, 174 ff., 
182 ff. 



DaScma, 49, 210, 215. See 

d<mta. 
Date, of Vagbhata, vi, 98 ff. ; of 

Yajnayall^a, 106. 
Debbndbanath Sen, 21, 141, 

187. 
Dhamanlf 235. 
Dhanyantabi, 7. 
Dhabanidhab Eat, 21. 
Dhabmottaba Pubana, 41, 42, 

214. 
Digits, vi, 210, 212, 222, 228. 

See aiigvli, phalanges. 
Dissection, 116, 225. 

DiVODASA, 7. 

Dbidhabala, 1-3, 5, 11-16, 160, 

239. 
Drsti, 78. 

£. 

Ears, X, 93, 110, 135, 200, 202, 

204, 207, 213, 214, 223, 231, 

237. See kama. 
EooELiKO, Professor, 105, 106. 
Elbow, or elbow-pan, 227. See 

kapdlikdy kapola, kurpara, 
Ebasistbatos, iy. 
Ethmoid bone, 119, 168 ff. 
Eyeball, 17, 78 ff., 86, 97, 184, 

227. See aksi-ko^. 
Eyebrows {bhuj, 200, 202, 204, 

207, 214. 
Eye-diseases, 12, 13. 
Eyelashes and eyelids, 13, 79. 
Eyes, 30, 48, 51, 55, 59, 64, 84, 

93, 110, 135, 199, 207, 210, 

231, 237. See akfi, ndra. 

F. 

Face, 73. 

Facet of ribs, 145, 147, 150. 

Facial bone, 48, 58, 63, 64, 72, 

84, 111, 112, 177 ff. 
Fat, 78, 227, 239, 240. 
Femur, ix, 118. 
Fibula, ix, 118, 121, 130. 
Fingers, 35 ff., 183, 198. 
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Flat of band, or foot, 228, 236. 

Bee tola. 
Flesh, 78, 225, 227, 239, 240. 
Foot, 23, 27, 28, 31, 32, 38, 46, 

84, 70, 77, 80, 81, 122, 229. 
Foroam, 77, 80, 84, 93, 210. 

See aratni, aralnika. 
Forehead, 207, 213. 
Frontal bone, i, 102, 119, 168 ff., 

178. 



Oalbm, \i. 

Gartda, 27, 47, 60, S2, 53, 55, 
71, 87, 89, 92, 119, 177ff., 
199, 202, 204, 207, 213, 216. 

Ganda-hJia, 23, 26, 36, 39, 63, 
112, 119, 120, 177 £f., 180, 
217. 

Ganqadhab, vi, 19 ff., 27 ff., 44, 
4S, 49 ff., 68, 59, 68, 88 ff., 
134, 138, 187, 195,220, 230. 

Qatadasa, 16, 69, 80, 81,100ff., 
163, 225, 227. 

Oebbihh, Textbook of Anatomy, 
137, 160, 157. 

Ghana, 27, 47, 50, 61, 199, 202, 
204.207,210,214,216. 

6han-attkik&, 61, 65. 

Gkratut, 179. 

Gibbon, 150. 

Glenoid cavity, 141, 231, 232. 
See amia-^t}M. 

Great toe, 36, 230. 

Greek osteology, iii ff. 

Grlva, 23, 24, 26, 27, 31, 37, 38, 
47, 50, 53, 63, 71, 77, 87, 89, 
92, 93, 94, 95, 112, 119, 121, 
149 ff., 156ff., 159 ff., 199,202, 
207, 213, 216. 217, 234, 241. 

Gvda, or gnd&athi, 27, 74, 118, 
120, 138, 152 ff. 

Qvhya, 202. 

ffuIpAa, 23, 26, 27, 32, 38, 46, 
49, 53, 62, 71, 81 ff., 87, 88, 
91,95,99, 103,112, 118, 121, 
122, 124, 126, 130ff., 198, 
201, 206, 213, 2IS, 217, 228. 



H. 

Hands, 23, 27, 28, 31, 38, 39, 

46, 64, 77, 80, 81, 122, 229. 
Hanu, 47, 60, 63, 63, 71, 87, 89, 

95, 112, 119,120, 129, 173 ff., 

199, 202, 204, 207,213, 216, 

217. 
Hanu-baadhana, 92, 95, 176. 
Uarm-eilya, 112, 173 ff., 177. 
Hanu-k^, 39, 177 ff., 180. 
Sanu^vla, 47, 60, 119, 217. 
Hamir-m&labandhatM,2Z, 26, 27, 

39,63,95, 112, 120, 173 ff. 
Hanit-aethi, 23, 26, 27, 39, 40, 

112, 173 ff. 
Hara Pbasasa Shastbi, 41. 
Head, 24, 27, 36, 86, 104, 110, 

156 ff., 223, 240. 
Heel, 50, 51, 73, 77, 80, 83 ff., 

86,93,97,110,210,222. See 

Hebophilos, it. 

Hip-joint, 138. 

HlfPOEBATES, vr ff. 

Hips, hip-blades, hip-bones, 36, 
58, 71, 72, 76,77,90,93,110, 
210, 222, 227, 232, 233. See 
niiamha, troni, Sroni-phalaka. 

Homology, 32, 72, 102, 116, 151, 
170,226. 

Humems, ix, 118, 141. 

Hymn on Creation, 8, 242. 

Hyoidbone, 119, 



Ilinm, ix, 153. See nUamha, 

4roni-phaiaka. 
InstituteB of Vishnu, 40 ff., 59 ff., 

135, 146, 165, 209. 
InatromentB, surgical, 5. 
Interiliac space, 76, 224. 
Inferlocker, see pratibandhaka. 
Ischio-pubio arch, 227. See 

Ischium, is, 153 ff. See mlanUni, 

ironi-phaiaka. 
Iteing, 10. 
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J. 

Jaijjata, 163. 

Janghd, 23, 26, 27, 32, 38, 46, 
49, 53, 67, 62, 71, 87, 88, 91, 
112, 118, 121, 129 ff., 199, 
202, 213, 215, 217, 228. 

Jdnu, 23, 26, 27, 32, 36, 38, 46, 
47. 49, 53. 63, 68, 71, 87, 88, 

91, 112, 118, 120, 131 ff., 199, 
204, 206, 213, 215, 217. 

Jarvuka, 36, 131. 

Janu-kapalikdy 23, 25, 37, 38, 63. 

JcUru, 23, 26, 27, 29, 31, 34, 36, 
37, 38, 47, 60, 61, 53, 55, 59, 
63, 71, 73, 77, 92, 93, 98, 
105, 106, 112, 119, 157 ff., 
199, 202, 207, 213, 215, 217, 
234, 237, 238, 241. 

Jatrurmula, 161, 162, 167. 

Jatrurdhva, 160 ff., 237. 

Jaw-bone, lower, see hant^-mtUa" 
handhana. 

Jaws, jaw-bones, 24, 73, 77, 80, 
93, 104, 110, 111, 223. See 
hanu. 

JiVAKA, 8. 

JivANANDA, 19 ff., 34, 37, 68, 69, 
70, 102. 

Joint, 36, 236; casket-sbaped, 
234. See ankle-joint, knee- 
joint, shoulder-joint. 

Jolly, Professor J., 16, 41, 45, 
46, 60, 117. 

K. 

Kakatika, 112, 117 ff., 181. 

Kakmdhara, 155. 

Edkuda, 55. 

Kala, 240. 

Kanishka, 9. 

Kantha, 93, 94. 

Kantha^adi, 71, 73, 77, 87, 89, 

92, 93, 95, 112, 119, 157 ff. 
Kapdla, 26, 62, 58, 75, 76, 78, 

112, 132, 172 ff., 181, 200, 
204, 207, 214, 216, 217. 
Kapalika, 23, 25, 26, 38, 52, 63, 



65, 73, 112, 118, 127, 130, 

131 ff., 217. 
Kaphoda, 112, 113, 138. 
Eapilabala, 2. 
Kapola, 26, 46, 52, 53, 58, 64, 

73, 132, 199, 202, 206, 213, 

215. 
Kama, 71, 73, 87, 89, 92, 112, 

119, 121, 184. 
Earukara, 105, 106, 148, 241. 
Kashmir Recension, 3, 14. 

EAilRAJA, 7. 

Katlka-taruruif 232. 

Kaulaka, 63, 217. 

Klkasa, 90, 106, 148, 222, 241. 

Kitaka, 134. 

Kitta, 35. 

Knee, knee-cap, 57, 72, 76, 77, 

84, 93, 110, 210, 222, 227. 

See ja/nuy jdnuka, ja/nvr 

kapoLiJcd, 
Knee-joint, 110. 
Kostha, 36. 
Ksipra, 126, 230. 
Ktesias, iii, iv. 
Kuntapa, 106, 149, 241. 
Kurca, 27, 28, 32, 33, 49, 52, 71, 

73, 81 ff., 87, 88, 91, 93, 94, 

95, 99, 103, 112, 113, 118, 

121, 122, 124 ff., 131, 229, 

230. 
Kurca-iirasy 120, 122, 126, 129, 

230. 
Kurpara, 27, 28, 32, 49, 62, 58, 

73, 118, 121, 131 ff. 

L. 

Lab3rrinth, 184. 
Lachrymal bone, 119, 177. 
Lalattty 23, 26, 27, 36, 39, 63, 

63, 112, 119, 120, 177ff., 202, 

204, 213, 216, 217. 
Laldt-aksi-ganda, 47, 60, 55, 66, 

214. 
Laparotomy, 6. 
Larynx, 169. 
Leg, ix, 72, 77, 80, 84, 110, 
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206, 210, 222, 227. See 

jangha. 
Lens, of the eye, 78. 
Luminous fluid, 78, 227. 



M. 

Magdonell, Professor, 41. 
IfiDHAVA, 2, 11-16, 17, 161 flF., 
236. 

IfADHTJKOSA, 3, 14, 17, 161. 

Madhusudana Gupta, 68. 

MajjaUy 107. 

Mala, 35, 183. 

Malar bone, malar prominence, x, 

169, 174. See gamda and 

gamda-kuta. 
Malleoli, ix. See ankle-bones, 

gtdjplia. 
Manihandha, 82, 95, 118, 124, 

1*30 fif., 228. 
Manika, 23, 25, 26, 27, 32, 37, 

38, 39, 48, 49,56,63,67,112, 

118, 121, 122, 130flF., 217. 
Marman, 72, 95, 125, 136, 

137. 
Marrow, 105, 107, 239, 240. 
Maxillaries, x, 95, 119, 129, 

169, 173 ff., 178 flF. See hanu, 
Medhr-asthi, 27, 28, 29, 96, 153, 

234. 
Medical authors, 1-7 ; schools, 

7, 8; Version, 4, 24, 37, 48. 
Medicine man, 7, 9. 
Medullary cavity, 133. 
Megasthenes, iii. 
Mental protuberance, 129. 
Metacarpus, metacarpal bones, v, 

ix, 28, 80. See ^aldkd. 
Metatarsus, metatarsal bones, 

28, 80. See ialakd. 
Metopic suture, 170 flF. 
Minor surgery, 5, 6, 162, 237. 
Mitdk8ard,^2, 46, 46, 51, 52 flF., 

59, 60. 
MitbamiiSba, 46, 52 flF., 204, 207. 
Muscles, 35, 102, 224, 232, 239. 



N. 

Nagabjuka, 9, 99. 
Nails, 84, 93, 210. See nakha, 
Nakha, 22, 26, 27, 32, 35, 38, 
46, 49, 53, 62, 91, 112, 119, 
120, 121, 183, 198, 201, 203, 

206, 207, 212, 215, 217. 
Nalaka, 23, 25, 26, 38, 58, 63, 

76, 78, 80, 121, 227. 
Nanda Paitoita, 42, 46, 57, 59, 

60, 135, 147 flF., 211,231. 
Nape of neck, 231, 232. 
Naeayana, 169. 
Ndsd, 47, 60, 53, 63, 71, 87, 89, 

92, 112, 119, 177 AT., 202, 204, 

207, 214, 216, 217. 

Nasal bone, 40. See nasdy nas- 

dsthiy ndsikd, 
NdS'dsthi, 39. 
Nasika, 23, 26, 27, 36, 112, 119, 

120, 169, 177 flF. 
Neck, neck-bones, 64, 82, 84, 86, 

90, 104, 108, 110, 141, 210, 

223, 229, 231. See grivd. 
Necklet, 80. 
Nemi, 8. 

J^etra, 56, 63, 217. 
Nibandha Samgbaha, 16. 
NiDANA, 2, 13, 14, 17, 160 flF., 

235, 236. 
Nitamba, 74, 91, 118, 120, 138, 

152 flF. 
Non-medical Version, 4, 20, 24, 

26, 37, 40 flF., 59 flF., 61 flF., 85. 
Nose, X, 30, 37, 48, 77, 93, 104, 

110, 210, 223, 237. See nasd, 

ndsikd, and ghandsthikd. 
Number-list of bones, 77. 
Nyaya Candbiea, 16. 

O. 

Occipital bone, x, 119, 168 flF. 
Octopartite science, 6. 
Odontoid process, 157. 
Olecranon process, ix. See 
kapcUikd, 



INDEX 



249 



Os calcis. See heel, parsni, 
Ossa iimoininata, 154. 
Ossa pubis, 153, 155. 

P. 

Padmini Prabodha, 221. 
Palatal cavity, 24. See talusaka. 
Palate, 76, 77, 84, 86, 93, 104, 

210, 223; hard, 174, 181, 

202, 213. See talu. 
Palatine process, 174, 176, 181. 
Palm, of the hand, 28, 236. 
Panghanada, 2, 3. 
Pancoast, Professor, 122 ff. 
Fdnika, 39. 

Fdni'pdd'Ohguli, 118, 122 ff. 
Fani-pada-SalcLkdy 123 ff. 
Fdni - pdda - Saldk - ddhhfhcma, 

124 ff. 
Fanjara, 27, 141. 
Fanjikdf 16. 
Parietal bone, x, 119, 168 ff., 

178. 
Farmi, 23, 26, 27, 32, 38, 46, 

49,' 53, 62, 71, 87, 88, 91, 

103, 112, 118, 122, 126, 
128 ff., 198, 201, 206, 213, 
215, 217. 

FarSu, 106. 

Fariuka, 141 ff, 144 ff., 199, 

207. 
Fariva, 27 y 71, 87, 89, 106, 112, 

141, 144 ff. 
Fwrsvaka, 23, 26, 27, 39, 47, 50, 

53,63, 91,112,118,120,138, 

141 ff., 144 ff., 202, 204, 214, 

217. 
Parts of the body, three, 121 ; 

six, 46, 62, 198, 201, 206, 

217. See sexipartite. 
Farvan, 36. 
Fatala, 79. 

Patella, ix, 1 1 8, 1 3 1 ff. See jam^u. 
Pathak, Professor, 20, 41. 
Fdyu, 49. 
Pelvis, pelvic cavity, 70, 84, 90, 

104, 118,222. See/ront. 



Penis (penis-bone), 31, 82, 229. 
See medhrasthi. 

Perinaeum, 153. 

Phalanges, ix, 61, 65, 73, 77, 80, 
84, 93, 118. Seeanguli. 

Pinna, x, 184. 

Frahdhu, 60, 129. 

Pbabhxjbam Jivanaeam, 68. 

Fratihandhaka, 91, 126, 127. 

Fratistha, 112, 113. 

Processes, 115, 151. See acro- 
mion, alveolar, odontoid, ole- 
cranon, palatine, transverse, 
spinous, styloid, zygomatic. 

Prominences, of the cheek, see 
ganda-kuta] of the jaw, see 
hanvrkuta, 

Frstha, 27, 28, 36, 47, 49, 53, 
63, 71, 75, 87, 89, 91, 112, 
118, 141, 147, 148 ff., 156, 
199, 202, 207, 210, 213, 215, 
217, 241. 

Fratha-gat-asthi, 23, 26, 27, 38, 
148, 151. 

Frsth'dsthi, 112, 148. 

Frkha-vcm^a, 121, 142, 148 ff. 

Prki, 106, 112, 148,241. 

Pubes, pubic bone, pubic arch, 
ix, 71, 7b, 77, 80, 93, 222. 
See bhaga. 



B. 



Radius, ix, 118, 129. 

Rajaniohantu, 233. 

Kami, 176. 

Ranqachabya, 41. 

Restored Recension, 26, 86, 187, 
219. 

Ribs, 30, 31, 36, 61, 80, 84, 93, 
108, 151, 210, 216. Seej>curh*a, 
2)drivaka, parm, parSvJca. 

RiGVEDA, 164 ff. 

Eitcaka, 76. 

S. 

Sacrum, sacral bone, 75, 76, 77, 
93, 94, 222. See trika. 
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Sadanga, 22, 27. 

S^cM^, 121. 

Sakthi, 22, 27, 83, 120. 

Salaka, 23, 26, 27, 32, 36, 38, 

46, 49, 53, 54, 62, 71, 73, 

81 ff., 91, 99, 103, 112, 118, 

120, 121, 122, 123 fif., 198, 

201, 204, 206, 207, 212, 215, 

217. 
Saddkya^ 5, 6. 
Sdlyay 4, 6, 70. 
Sdmudga, 137. 
S'aneaba Shastbi, 21. 
Shnkha, 23, 26, 39, 53, 71, 87, 

89, 92, 112, 119, 120, 172, 

199, 202, 204, 207. 
Shnkhaka, 27, 47, 50, 63, 119, 

138, 172, 214, 216, 217. 
Sandhi, 166 ff. 
Saeiea, 61. 
SarTba Padmini, 17, 70, 74, 90, 

221. 
SarIb-adhyaya, 42. 
SabTb-avayavah, 43. 
8abva*ga Sundabi, 17. 
Satapatha Bbahmana, 4, 8, 9, 

104 ff., 144, 157, 164, 238, 

240, 241. 
Scapula, ix, 231, 232. See amsa- 

phalaka, 
Scapulo-clavicular articulation, 

36. 
Sclerotica, 78, 184. 
Scrotum, 72, 153, 227, 234. 
S'ephaSy 234. 
Sexipartite body, 22, 27. 
Shoulder, 210, 236. See amsa. 
Shoulder-blades, 34, 53, 60, 77 ff., 

84, 86, 93, 110, 231 ff. See 

amsa-jay cmsa-phalaka, amsa- 

samudbhava. 
Shoulder-girdle, 74, 75, 97, 113, 

138 ff. 
Shoulder-joint, 133, 230. 
Shoulder-peak (summit), 91, 93, 

199. 
Shoulder-seat, 36, 231, 233. 

SiDDHAYOQA, 12. 



Sides, of the body, 70, 77, 90, 

104,222. Seepariva. 
Sigmoid cavity, 132. 
S'irah'kapala, 23, 26, 28, 47, 50, 

63, 119, 120, 121, 168 ff., 202. 
S'iras, 71, 87, 89, 92, 109, 168 ff. 
S'irodhi, 223. 

Siro-grlva, 23, 24, 27, 35, 121. 
S^rm-kapaLaj 39. 
S'iina, 234. 
Skandha, 112, 156. 
Skeleton, X, 72, 90, 117,120, 121, 

177. See astki-aamgraha. 
Skin, 105, 109. 
Skull. See cranium. 
Sockets, of ribs, 210. See kau' 

hka, sthMa, sthalaka. 
Sockets, of teeth, 53, 73, 84, 93, 

174, 210. See dant-olukhalaj 

sthala, mksma, vlukhala. 
Sole, of the 'foot, 28, 77, 222, 

236. See tola. 
Sphenoid bone, 119, 168 ff., 178. 
Spine, spinal column, ix, 106, 

108,152. See prstha, prstha- 

vamia. 
Spinous process, 147, 151, 157. 
SCbikanthadatta, 17. 
yront, 71, 75, 87, 89, 112, 126, 

1*52 ff., 202. 
S'roni'phdl^ka, 23, 26, 27, 38, 46, 

49, 53, 63, 112, 118, 120, 
152 ff., 199, 207, 213, 215, 
217. 

Stana, 112, 144. 
Stein, Dr., 3, 20. 
Stenzleb, Professor, 165. 
Sterno-clavicular articulation, 36. 
Sternum, ix, 141. See urasy 

vaksas, 
Sthdld, 46, 49, 61, 65, 146, 182, 

198, 201, 204, 206, 212. 
Sthalakuy 23, 26, 28, 36, 39, 47, 

50, 91, 112, 144-147, 150, 
151, 199, 202, 203, 207, 214, 
216. 

Stiiana, 28, 46, 49, 51, 53, 54, 
59, 62, 71, 73, 87, 93, 94, 99, 
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103, 112, 198, 201, 204,206, 

215, 217. 
Styloid process, ix, 80, 115. See 

manibandha, manika. 
Suksma, 61, 65, 182, 212, 215. 
SfuLAPANi, 46, 52 ff., 203, 207. 
Superciliary ridges. See lalata. 
Surgery, 4; major, 6; minor, 6, 

162, 237; ophthalmic, 8; 

origin of, 8. 
Surgical instruments, operations, 5. 
SufeuTA, the elder, iii, v, 4, 6, 7, 

8, 10,24, 28,43, 63,64, 68 ff., 

92, 96, 98 ff., 102 ff:, 107 ff., 

113, 116, 123, 218ff., 224- 

239. 
SudBUTA II, 6, 10. 
Symphysis pubis, 153, 155. 

T. 
Taxila, 7. 
Tala, 71, 73, 81 ff., 87, 88, 99, 

103, 112, 118, 120, 121, 124, 

217. 
Talmudic osteology, v, viii. 
Tahiy 27, 31, 63, 71, 87, 89, 

92, 112, 119, 174 ff., 181 ff., 

217. 
Talu^aka, 23, 26, 36, 37, 38, 39, 

40, 46, 49, 53, 55, 66, 112, 

119, 174 ff., 181 ff., 199, 202, 

206, 213, 215. 
Tarsus, tarsalbones. Seereferences 

under carpus. 
Taruna, 76, 80, 159ff., 179, 183, 

184. 
Teeth, 53, 77, 84, 93, 104, 201, 

210. See danta, daiana. 
Temples, temporal bones, x, 61, 

76, 77, 84, 93, 135, 210, 213, 

223, 231, 232. 
Thigh, 36, 77, 80, 84, 93, 110, 

210,222. Return, vru-fialaka, 

Ururphalaka. 
Thorax, thoracic cage, 118, 141, 

204, 207, 233. See panjara. 
Throat, 34, 36, 134, 158, 231, 

236. See kai^fha. 



Thumb, 36, 116. 

Tibia, ix, 118, 130. 

Tie-bones, of jaw, 53. See hanu- 

handhana, hanu - mula - ban- 

dhana, 
TiSATA, 100. 

Toe, 35, 70, 116, 183, 230. 
Trachea. See kantha-nadi. wind- 

pipe. 
Transverse process, 105, 115, 

144 ff., 147, 151 ff., 157, 241. 
Triad, medical, 101. 
Trika, 27, 49, 71, 74, 91, 118, 

120, 135, 140, 149, 152, 232. 
Trocar 5 
Trunk' 24, 36, 74, 75, 86, 87, 

88, 91, 104, 110, 118, 133, 

198, 201, 206, 217, 234, 240. 

See arUarddhi. 
Tubercles, of ribs, 116, 210. See 

arlnida. 
Tunic, of eye, 78. 
Turbinated bone, 119, 177. 
Tympanum, 184. 

U. 
UcUakha, 112. 
Udara, 5, 70, 74, 86, 89, 106, 

109, 148, 241. 
Ulna, ix, 118, 129. 
Uluka, 62, 217. See tdukhala. 
Ulukhdla, 22, 26, 27, 35, 38, 65, 

92, 119. ^e athala, sukpna. 
Ujyaatka, 234. 

Upendbanath Sen, 21, 141, 188. 
Uras, 23, 26, 38, 47, 50, 53, 61, 

63, 71, 87, 89, 91, 105, 112, 

118, 120, 141 ff., 200, 202, 

204, 207, 214, 216, 217. 
Ordhm^jatru, 160 ff., 237. 
Uru, 23, 25, 26, 27, 32, 38, 

57, 60, 63, 71, 87, 88, 91, 

112, 118, 133, 199, 202, 213, 

217. 
Crurrudaka, 65, 112, 118, 121, 

133. 
Oru-phdlakay 46, 49, 53, 58, 64, 

206, 215. 
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V. 

Vachaspati, 16, 17. 
Vagbhata, the elder, vi, 2, 6, 7, 
10, 11-16, 24, 25, 59, 81, 
90£F.,98£F., 102£F., 125, 128£F., 
223, 225, 227, 229, 231, 232, 
234, 235, 236, 239. 
Vagbhata II, 6, 11, 17, 235, 

239. 
Vaksas, 28, 141 fiF. 
Valaya, 75, 76, 80, 103, 131. 
Valmika disease, 161, 235-237. 
Vanksana-madhya, See interiliac 

space. 
Varanga, 234. 

Vertebrae, cervical, x. See grlvd. 
Vertebrae, lumbar, ix, 118, 149flF., 

241. 
Vertebrae, sacral, ix, 150. See 

sacrum, trika. 
Vertebrae, thoracic, 118, 149 ff., 

157, 241. 
Vertebral column, 72, 73, 77, 80, 
102, 116, 135, 155, 231, 232. 
^eeprgtha, prftha-vamda, 
VuAYA Eakshita, 3, 14, 17, 

160 ff. 
VlJNANE^VABA, 46, 51, 52 ff., 59, 

200, 207. 
Vlrya, 105, 241. 

Vtshnudhabmottaea, 41 ff., 61, 
62. 



VisNU Smrti, 40 ff., 52, 57. 
Vital spots, 82, 230, 232, 233, 

235. See marman, 
Vitapa, 72, 154. 
Vomer, 119, 177. 
Vrihimukha, 5. 
Vulva (vulval bone), 31. See 

hhaga, 

W. 
Waistband, 80. 
Waste product, 35, 183. 
Windpipe, x, 82, 84, 94, 104, 

110,210,223,236. See^a^rw, 

hantha-nddi. 
Wise, Dr., 8*1, 117. 
Wristlet, 131. 
Wrists, wrist-bones, 30, 40, 50, 

61, 68, 64, 65, 67, 72, 77, 80, 

84,93,97,115,206,227,229, 

230. See maniJca, manibandha, 

Y. 

Yajnavalkya, 4, 20, 25, 30, 31, 
41 ff., 58, 59, 62, 63, 66, 79, 
101, 106, 124, 135, 144, 166, 
194. 

Yajnavalkya DhaemaiSastba, 

4, 40 ff. 
Yogin, 212. 
Yoniy 153. 

Z. 

Zygomatic process, 1 35. 
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